
United States Marine Corps
Command and Staff College

Marine Corps University
2076 South Street

Marine Corps Combat Development Command
Quantico, Virginia 22134-5068

MASTER OF MILITARY STUDIES

TITLE: AFRICOM'S ROLE IN PROMOTING U.S. ENERGY SECURITY

SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF

MASTER OF MILITARY STUDIES

AUTHOR: LARRY L. HOSEY

AY08-09

Mentor and Oral 'ttee Member: OOCIIPllar t )tt'euf'v(p4
I

Approved:---,;.L-':::"'+~~s--,,......,.,...,...-~ _
Date: --.f-'--l..:I.-f'-'-'-'---='---I- -+-_)

Oral Defense CommitteY'Member:----"'F·'--__-=E=--~-L..-'------------
Approved: v~,
Date: ~; 'k ~ ~~~

~ I I

l~ _
.. ~



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
2009 2. REPORT TYPE 

3. DATES COVERED 
  00-00-2009 to 00-00-2009  

4. TITLE AND SUBTITLE 
Africom’s Role In Promoting U.S. Energy Security 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
United States Marine Corps,Command and Staff College, Marine Corps
Combat Development,Marine Corps University, 2076 Main 
St.,Quantico,VA,22134 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
See Report 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

49 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



Executive Summary

Title: AFRICOM's Role in promoting u.s. Energy Security

Author: Larry Hosey

Thesis: Africa's geopolitical importance to the United States is, like the Middle East, in good
measure due to its abundant store of natural resources. Enhancing U.S. energy security should,
therefore, include engagement ofresource producing African nations through as many sensible
means as feasible. To this end, is the newly formed U.S. Africa Command (AFRICOM) a
reasonable altemative to policymakers for use in pursuing long-tenn energy security
objectives?

Discussion: With a history of colonialism, intemecine conflict, weak states, disease,
terrorism, and resource exploitation, the African continent contains the ingredients for a
volatile geopolitical situation potentially capable of impacting U.S. national security, in
particular, U.S. energy security. AFRICOM was created inpart to address security issues and
to enhance partnership activities. Some critics, moreover, view the cryation ofAFRICOM as
the continuation ofth~ post-9/II trend to militarize U.S. foreign policy in the conduct of the
war against terrorism. Others see the newly formed combatant command asa safeguard against
the inevitable collision over natural resources between the United States and China. By 2050,
world competition for resources on the relatively under-developed yet resource-rich African
continent will reach stressful proportions. Built ~nd propelled bytl,1e insatiable industrial and

.economic appetite for fossil-fuel resources, major energy-consuming nations like China and
the United States will have to make hugely consequential decisions regarding the acquisition of
those resources, in this case, from Africa. So what must the United States do in this regard to
enhance its long-term energy security? Does AFRICOM stand as a reasonable policy tool to
further this security goal? This paper will seek to convince readers that despite official U.S
govemment rhetoric seeking to discredit the idea that AFRICOM has a role in enhancing U.S.
energy security, AFRICOM in fact possesses many of the instruments necessary precisely for
this purpose.

Conclusion: Despite official pronouncements to the contrary, AFRICOM does have the
potential to impact the state ofU.S. energy security while simultaneously pursuing its stated
mandate ofmilitary to military training, security enhancement and infrastructure development.
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. DISCLAIMER

THE OPINIONS AND CONCLUSIONS EXPRESSED HEREIN ARE THOSE OF THE
INDIVIDUAL STUDENT AUTHOR AND DO NOT NECESSARILY REPRESENT THE
VIEWS OF EITHER THE MARINE CORPS COMMAND AND STAFF COLLEGE OR

ANY OTHER GOVERNMENTAL AGENCY. REFERENCES TO THIS STUDY SHOULD
INCLUDE THE FOREGOING STATEMENT:

QUOTATION FROM, ABSTRACTION FROM, OR REPRODUCTION OF ALL OR ANY
PART OF THIS .DOCUMENT IS PERMITTED PROVIDED PROPER

ACKNOWLEDGEMENT IS MADE.
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Preface

This paper is about the prospects of enhancing long-term U.S. energy security

specifically through the use of U.S. Africa COlmnand (AFRICOM). With a history of

colonialism, internecine conflict, weak and failed states, disease, poverty, terrorism, and

resource exploitation, the Afi:ican continent contains the ingredients for a volatile geopolitical

situation potentially capable of impacting U.S. national and energy security. With this reality

. as abackdJ,~ep ,- APRICOMwfl:3 fei"geclbeefl:tlscthcexistillgdivisiollallinesufrespollsibility ....

among the U.S. combatant commands (C9COM) were inadequate. The simmering debate,

however, continues to be whether AFRICOM came into existence in recognition of the virtues

of conflict prevention, security and partner capacity building -the theory being that security

and good governance are preconditions for development-or as a continuation of the kinetic

status quo regarding the war on terror or possibly as a pseudo-militaristic response to the

perception that China is gobbling up precious resources. AFRICOM's development in

actuality has been a decade-long process pre-dating 11 September 2001..

Within the next century world competition for resources on the relatively under-

developed yet resource-rich African continent will reach stressful proportions. Built and

propelled by the insatiable industrial and economic appetite for fossil-fuel resources, major

energy-consuming nations like the United States will have to make hugely consequential
\ (

decisions regarding the acquisition of those resources sooner ratherthan later. It all starts with

investing in the creation and sustaimnent oflong-tenn business and govermnent relationships

i---------'that-seek-to-a-ddress-cun~nrsl1ortfal1swlllle-f5stenng long-telm prospects for a rehab e supp y

of energy resources. The overall importance ofMiddle East energy to the United States is

understood to be substantial and long-lived. But what exactly is the importance ofAfrica to
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the long-tenn energysecurity of the United States? More to the point of this paper, do

AFRICOM capabilities provide policymakers effective tools to further this security goal?

To begin, literature over the last year has exploded on topics relating to energy and

Africa, especially China's government-sponsored energy acquisition efforts on the continent

and the resultant impact to U.S. national security and pan-African affairs. Some analysts sound

alarm while others seek calculated perspective. Certainly there are many serious problems

facing Africa, not least of which is jihadist terrorism which seems to develop maiIily in

ungovemed areas (e.g. al-Qa'ida in Sudan in the 1990's and al-Qa'ida affiliates in the

Maghreb). But up to this point, little has been written on AFRICOM's role in assisting U.S.

policymakers with crafting long-term strategies for enhancing energy security.

Publically, AFRICOM officials tout with laudable consistency their mission of helping

partner nations achieve peace, security, and good govemance through military to military

training and humanitarian assistance programs. Their kinetic capability has been

conspicuously deemphasized. Prior to AFRICOM's existence, U.S. Department ofDefense

(DoD) responsibility for Africa was divided among three COCOMs: U.S. Central Command

(CENTCOM), U.S: Europe Command (EUCOM) and U.S. Pacific Command (PACOM).

With the exception of Egypt, which continues to fall under CENTCOM because of its political

and cultural ties to the Middle East, the potentially troublesome seams of Africa within DoD

have been largely erased. AFRICOM and its unique mission have significant potential to

affect areas along multiple lines of national interest not only for states within Africa but, most

importantly, the United States. So the question moving forward should be not why do we have

+------,an-.AF-RICQM-hut-hQw-dQ-we-inj.ect-AERICO-M-into-the-::whole-of-goxemmenEapprnacti.- ---i'-

toward Africa in general, and U.S. energy security in particular.
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Whether the answer is more diplomacy and economic development, less kinetic action,

or some other alternative, AFRICOM will not be able to go it alone. Moreover, AFRICOM

should be thought of as only one ofmany instruments available to U.S. po1icymakersto

address the 10ng-tenn energy security requirements facing the United States. Accordingly, this

paper initially will introduce the U.S. national security and defense policies vis-a.-vis Africa

and U.S. energy security. Within this framework, discussioil will turn toward the introduction

ofAFRICOM as a foreign policy tool ostensibly driven by humanitarian and secUlity

assistance mandates. Following discussion ofAFRICOM's publically stated role as a conflict

prevention mechanism, to include its efforts against terrorism, this thesis will hope to convince

readers that despite officialpronouncements, AFRICOM also possesses the tools necessary to

implement and enllance U.S. energy security. The expectation is that AFRICOM's

humanitarian and security assistance efforts will contribute to the strengthening and expansion

of governance beyond the current state frontiers resulting in a more secure and stable regional

enviro11l1).ent. The actual path that our energy future will take may be uncertain but it will most

likely involve Africa. The hope is that, in the process ofpursuing an energy strategy,

AFRICOM's capabilities will enhance U.S. energy security for the long-term.

Select Overview of U.S. National Security and Defense Strategies

The National Defense Strategy (NDS) of June 2008, which flows from the National

Security Strategy (NBS) of2006 and incorporates lessons learned from the 2006 Quadrennial

Defense Review, identifies "violent transnational extremist networks, hostile states anned with

-'--------u:rw1eapun-s-ofma-ss-d-e-struction, rising regional powers, emergmg space an cy er t eats, natura

and pandemic disasters, and competition for resources" as major challenges that the United

6



Statesand allies must face. l The NDS contains five objectives: defend the homeland, win the

Long War, promote secUlity, deter conflict and win our nation's wars.2

Africa: The NSS 06 overall pays only nominal attention to the panoply of issues

affecting Africa by simply highlighting that the continent contains several regional conflicts

which present national security challenges.3 It also postulates that the strategy to lift Africa out

of the doldrums should be to promote economic development and the expansion of effective,

democratic governance.4 The theory is that good governance should beget fmancial assistance.

In the final analysis, there exists a persistent tension in the way that Western institutions (e.g.

International Monetary Fund, World Bank, U.S. and European governments) link: provision of

economic development assistance (bottom up) with employment of effective governance (top

down) measures in developing nations such that only limited results have been obtained. To

take but one example in Africa, withholding aid from Somalia until it gets its governmental act

under control probably means that Somalia willlikelynot develop economically according to

Western wishes and timetables. On the other hand, an example of a non-Western solution with

measurably positive results would be China's provision of development assistance in Gabon or

Rwanda without interference in internal politics, a survival-based approach to commerce as

opposed to the West's value-based approach.s

The 2006 NSS places weighty emphasis on the beneficial derivative outcomes of

societies that have adopted democracy and the rule oflaw. For example, it posits that the most

effective long-term measure for conflict prevention and resolution is the promotion of

democracy.6 It further asserts that the market economy, the vehicle of economic and political

'ffeeCtom, isfhe'-'greatest antiCioteto poveny:-,~1-0tner factors such as oacl'g""'o""v"'e""rn"'an"""'c"'e',---------1-1

geographic and cultural context, history, luck, etc. have just as much to do with relative wealth

and, as such, may require alternative solutions Unsurprisingly, the NDS contains not one
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mention ofAfrica in its stated list of objectives. The Arctic merited one (albeit in relation to

Russia). 8 A prime opportunity to focus the defense community on promoting security and

deterring conflict in the region by emphasizing the vast anay ofnon-kinetic DoD tools was

lost.

Energy Security: The Bush Administration claimed credit in NSS 06 for having

"worked with trading partners and energy producers to expand the types and sources of energy,

to open markets and strengthen the rule oflaw, and to foster private investment that can help

develop the energy needed to meet global demand.,,9 It identified the need to open, integrate

and diversify energy markets to ensure energy independence, yet it characterized world

dependence on few suppliers as inesponsible. On this point, global net consumers are simply

contrained by geology and histOlical circumstances ofpetroleum development. In a likely nod

to the importance ofAfrica, NSS 06 also purports to want to work with resource-rich countries

to alleviate the "petroleum curse" by increasing openness, transparency, and the rule oflaw

leading to the promotion of effective democratic governance, foreign direct investment and

'expansion of the range of energy suppliers. 10 The problem with this familiar theme is that

demand for accountability in countries in which the "petroleum curse" may be applicable must

be executed by the people of those nations. These people, furthennore, must be willing to

engage in civil activities that may potentially upset the balance ofpower within their country.

This is easier said than done because of the level of cooperation required across religious and

ethnic boundaries within many African countries. This requirement nevertheless could be

abetted initially through smart strategic communications and non-governmental organization

-+--------(Nt:HJ) partiCipation 111 orgamzing, for example, grass-roots political and accountability

movements.

8
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As with the structural problems facing Africa, the glaring observation to note is that

NSS 06 treats positive energy security as a state capable ofbeing reached through the adoption

and practice of democratic principles typically developed by the West. Fundamental

democratic principles may have a place in developing regions like Africa, but assuming that

Western solutions work for African problems will frustrate efforts at making lasting and

meaningful change, a sentiment that the NSS 06 responsibly acknowledges but routinely seems

to forget. Although not addressing the issue of energy security directly, NDS 08 eloquently

describes the future risks, challenges and pressures that will affect the future security

environment and how defense policy must account for those areas ofuncertainty.ll Addressed

or not, COCOMs have and will continue to partake in operational planning (e.g. Desert

Shield/Storm) designed to ensure America's energy security. The goal should always be,

however, to exhaust all non-military means prior to engaging combatants in a conflict over

energy because the world has reached a state where potentially disastrous effects. on a global

scale due to the violence and destruotion of war have become a virtual certainty. This non

kinetic necessity is exactly what AFRICOM appears to provide.

Primer on AFRICOM

On October 1,2008, AFRICOM assumed responsibility as a unified COCOM and

-became the DoD lead for implementing U.S. foreign policy in Africa. Headquartered in

Stuttgart, Gennany, the new command (the sixth geographic COCOM and 'the tenth overall) is

mission-oriented to contribute to the stability, security, health, and welfare of the regional

+- --'-jnLli)stitutions~..nations,-ancLp-e-Qple-o.f.A:fi:ica--ln.teIagen.c.y-c-Qffip_onen.tsJ.n.cllld_e.JheDep"",artI~n"",e",,,-nt,,-,o,,-,f"--- -t-

State (DoS) and U.S. Aid for International Development (USAID). AFRICOM is unique in

many ways. First and perhaps most importantly, AFRICOM possesses the 'soft power'

9
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mandate to prevent conflict, a paradigmatic shift in strategic focus from combat operations to

combat prevention. Second, it contains interagency personnel in leadership positions

throughout the command, most notably a deputy to the commander for civil-military activities

who co-supervises U.S. military coordination with other U.S. government agencies working in

Africa. 12 Success as AFRICOM is concerned will not be detennined in a kinetic sense but will

be attained and measured largely in accordance with the degree of success of stability

operations and humanitarian assistance.

Lastly, AFRICOM's driving force and cote mission is the provision of "persistent and

sustained level of effort focused on security assistance programs that prevent conflict in order

to contribute to an enhanced level of dialogue and development," the goal being "to

enable...partners to marginalize the enemies of peace; minimize the potential for conflict;

foster the growth of strong, just governments and legitimate institutions; and support the

development of civilsocieties.,,13 The Trans~SaharaCountertelTorism Initiative is one example

ofAFRICOM's commitment to stamping out the telTorist threat while its participation in the

Global Peace Operations Initiative and the Africa Contingency Operations Training Assistance

program offers clues to AFRICOM's effectiveness in helpingAfrican states improve their

security. 14 The trick is to discontinue the policy of"aggregation" in which, through

misdirected analyses of issues like poverty, Africa's Muslim population, and ungoverned

.spaces, localized and disparate insurgencies have been amalgamated into an artificial whole

causing a cOlTosion of African support for well-intentioned U.S. endeavors. IS

Anayed against supporters of the official line are skeptics who view AFRICOM as yet

another attempt by the United States to militarize a region in the name ofnational security or

perhaps to counter Chinese mercantilist activities and natural resource endeavors. Both camps

may have valid points. In fact, both may be right. But in order for AFRICOM to bolster U.S.

10
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national security through security assistance it must be indirectlyoriented in the short-term

toward energy for this issue in some respect speaks to the core of what ails many African

nations: they have what most other nations covet (fossil fuels) yet their various societal fissures

prevents them from capitalizing on this natural wealth in a way that has a positive impact on a

broader slice ofAfrican society. The end result is that in resource rich African nations, wealth

and power are concentrated in the strongest minority leaving the rest to cause upheaval in the

wake of those seeking to accumulate a portion ofthat power. According to Carmel Davis in

the January 2009 pages of Orbis, "[AFRICOM] fosters African security in a way congenial to

U.S. interests and serves to counter Chinese influence that would adversely affect the favorable

enviro1Unent the United States seeks to foster.,,16 This mayor may not be true regarding

China. But with its limited capabilities and combat prevention mission, AFRICOM will

require much more than it already has to accomplish its goals and then it still might not be

enough for it to overcome its handicap: that it is ostensibly a military organization in a world

fatigued with war.

Overcoming The Image of Militarization

Ambassador Edward Marks ofthe School of Public Policy, Program on Peacekeeping

Policy, at George Mason University stated that "security in Africa today is not a military

problem but a symptom oflack of effective governance."l? Headlines from Africa on

AFRICOM read with caution: "A Scramble for the Continent We May Not Gain From;"

AFRICOM: Wrong for Liberia, Disastrous for Africa.,,18 In July 2008, senior members of the

-'-------!IQuS~£UbGQl:m:nittg~Qn-NatiQnal-£.eGurit_Y-and-I?Qreign-A-f-fair..s-ex-pressed-anno¥ance...aUhe;--------t-l

U.S. military's plans to expand its global reach into Africa, asserting that it looked like

AFRICOM's primary mission was to ensure access to Africa's growing oil production, to

11



counter China's inroads into the continent for oil, minerals and investment, and to smother

terrorism. 19 The preceding examples from an academic, the African media, and U.S.

govenU11ent speak to the confusion over how to view the role ofAFRICOM. So how exactly is

AFRICOM supposed to engage in development and security without a military face?

The foregoing press descriptions illustrate how image can become the great limiter.

Most importantly, image informs perspective and can have either a positive reinforcing effect

or an irreconcilably disastrous one, including everything in between. Regardless of the ways in

which it came together as a unified command, AFRICOM faced an uphill battle ii-om the start.

mother words, no matter how beneficial the U.S. military's humanitarian and security

assistance may be with its partners on the African continent, it is still perceived as assistance

with a military face. This, in tum, leads to speculation about the true intentions ofmilitary

assistance. Thus ifAFRICOM is perceived as disguising itself as a humanitarian assistance

organization, DoD and non-DoD efforts, as beneficial as they might actually be, are likely to

suffer a loss oflegitimacy and effectiveness?O Suffice it to say that the United States, and

AFRICOM in particular, will have to do its best to combat its unfavorable image abroad. An

example ofperception management would be statements like the one from Jerry Lanier, Gen.

William E. Ward's foreign policy advisor, who said, "We only go where we are invited and l

where our presence and what we do reinforces U.S. foreign policy.,,21 Unfortunately, skeptics

may view such a statement as having multiple meanings. hnplicit in the statement, whether

intentional or not, is the recognition that energy security will playa role in AFRICOM

activities. After all, AFRICOM's creation was centered on the axis uniting humanitarianism

...:.- al1cLcQmbat-pr,e.ventiGn-w-i-th-TJ..Jj.,-str-ategie-interes-ts-and-desired-stability-of-A-fri-ca-'-s-ener 

producing states.22
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Compounding AFRICOM's image problem are the assertions that China is not only

engaged in a policy of "locking up" energy supplies from Africa, but also that China hopes to

draw business away from the United States and the European Union as a result of increased

economic and political investment. fu this light, AFRICOM's appearance on the world stage is

viewed as reactionary and protectionist.23 The downside to this view is that perceptions risk

becoming reality for U.S policymakers who may buy into this rhetoric. A lack of

understanding, in tum, will lead to misguided foreign policy and continuation of the trend to

militarize and safeguard what were for long periods oftime economic sanctuaries for the west.

China is doing what nations do: securing energy supplies for its own best interest. It has not

been perfect and its activities arguably make the U.S. task ofhelping Africa more difficult. fu

the final analysis, however, China is leaving behind pockets of developed infrastructure which

at worst may be economically neutral for the U.S. or, if Chinese investments add more to the

global-aggregate of oil,then Chinese activities may actually benefit America}4

Alas, in a continent such as Africa with a history replete with disastrous ethnic,

religious and national conflict, the negative perception ofyet more U.S; military involvement

is perhaps even more acutely part of the pan-African psyche than it might be to Westerners.

To many Africans the United States, particularly during the George W. Bush Administration,

has militarized foreign policy vis-a.-vis Africa. To many Americans, AFRICOM is

representative of the recognized need to shift the U.S. military focus fr'om Cold War-era hard

power doctrine to the current emphasis on "proactive peacetime engagement" as a way to

achieve national security objectives}5 However one chooses to view AFRICOM's mission,

the perception appears to be that more pressure has been placed at the doonnat of the nation's

defense apparatus to carry out U.S. foreign policy.
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So despite the fact that the DoS has been given the responsibility to "coordinate, lead,

and strengthen [U.S. Government] efforts to prepare, plan for and conduct reconstruction and

stabilization missions arid to hmIDonize efforts with U.S. military plans and operations,,,26

reality is that at least in Africa, resource-heavy DoD has been handed the reigns of "diplomacy,

development and defense" in order to counter the destabilizing problems such as poor

governance, corruption, and weak rule of law. Additionally, the independent agency USAID

arguably plays the most important part in the tripartite effort with DoD and DoS to tackle

development and security assistance primarily because of its ability to bridge the gap between

the diplomatic and military giants. That is, USAID's Pentagon-like operational culture,

practical experience gained in Afghanistan and Iraq, willingness to leverage BoD resources to

cover its own shortfalls, and lack of concern for preserving its interagency prerogatives will

enable it to succeed in an institutional environment without much history of interagency

success. 27

Why U.S. Energy Security in Africa Matters--Africa's Oil and Investment Climate

Each nation in Africa differs from all others on the continent in its oil future and

political history?8 Exploration across the continent is advancing rapidly in both non-OPEC

and OPEC producer and non-producer countries, many considered to have high future

production potential (see Appendix A). Approximately25 African nations have assessed oil

~d gas potential but lack proven commercial fields. This potential nevertheless feeds the

long-term fi..enzy over Africa's resource abundance. Govenunents remain the dominant

controlling influence in every phase ofAfrica's oil and gas development with possible hope for

privatization in the future. The Organization for Economic Cooperation and Development

. (OECD) estimated that $1.25 tdllion is likely to be invested over the 2001-2030 timeframe,

14



ahead ofRussia and the Middle East. In the period 2011-2020 oil and gas investment will

reach around $130 billion, with upstream outlays for OPEC Africa put around $50 billion and

non~OPECAfrica absorbing at least $60 billion. With this expected investment, African oil

production is expected to grow to over 9 million ban'els of oil per day (mbd) in 2010 and to

about 12 mbd in 2020. 29 In view of this growing trajectory of oil finance and development

activity, little wonder that multinational corporations and governments worldwide are entering

the great game. Notable among players is China which has concluded many significant oil

and non-oil related deals, particularly in Angola, the Democratic Republic of Congo, and

Sudan .30 Ironically, with such large production potential Africa remains the world's smallest

consumer ofpetroleum (Figure 1).

Figure 1. World LiqUids Consumption by Region and Country Group,
2005 and 2030
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countries: Egypt (28 percent), Equatorial Guinea (16 percent), Sudan (15 percent), and Congo-

Brazzaville (10 percent). Together, the four are expected to retain an approximate 70 percent
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share ofAfrica's non-OPEC conventional production through 2030 (Figure 2). The second-

fastest growth rate in liquids production among the OPEC countries (behind Qatar) is projected

for Angola, averaging 3.7 percent per year from 2005 to 2030.31 (Figure 3)

West A:.fi.ican crude, in particular, is prized for its naturallylight and sweet quality. It

also sits just off the shore ofWestern A:.fi.ica with direct shipping routes to markets in North

America and Europe. According to the Energy Infonnation Administration's 2008 Energy

Outlook, the United States imported more oil from A:.fi.ica in 2005 than it did from the Middle

East. By 2015, the Gulf of Guinea will provide a quarter of U.S. oil imports.32 In the last five

years, A:.fi.ica accounted for a quarter of all new oil discovered around the globe.33

Figure 2. Non-OPEC Conventional Liquids Production by Region,
2005 and 2030
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As of January 1, 2008, proved world oil reserves, as reported by the Oil & Gas Journal, were

estimated at 1,332 billion barrels (Figure 4), 56 percent ofwhich are located in the Middle

East. Among the top 20 reserve holders in 2008, 11 are OPEC member countries that,
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together, account for 69 percent of the world's total reserves.34 On the whole, this means that

despite the rosy prospects for Afiica:s

Figure 3. OPEC Conventional Liquids Production by Region,
2005 and 2030
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oil and gas development over the next two decades, total output, and hence contribution to

global oil and gas supplies, will continue to remain much less in terms ofboth volume and

importance than that of the Middle East. As Appendix A shows for world and regional

petroleum production, Africa will play only a minor role as it regards short-tenn energy

secUlity for the U.S. When viewed in this light, China's petroleum activities on the continent

should appear much less worrisome to the alarmists who argue that AFRICOM was a response

to Chinese activist petroleum policies. But over time as more of Africa's potential is reached,

production will comprise a more geostrategic importance, and hence more re evant In terms 0

energy security.
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Figure 4. World Proved Oil Reserves by Geographic Region as of
January 1, 2008
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China in Africa

Analysis of energy security in Africa would be incomplete without a few words about

China. China's current relationship with Africa began with a tour of the continent in 1996 by

Jiang Zemin, fi.-esh on the heels ofDeng Xiaoping's domestic economic successes. Jiang

proposed a platform ofreliable friendship,sovereign equality, non-intervention, mutually

beneficial development and international cooperation. The actual practice of locking in

government-to-government agreements on resources began in 1993, reflective of the instability

and uncertain times in the Middle East.

In 1996, China went from being a net exporter to a net importer of oil. African oil

accounted for 17% of Chinese oil imports in 1997 and 28.7% by 2004. By 2005, it had

overtaken Japan to become the world's second largest importer behind the United States.

Overall, Chinese trade with Africa tripled between 2000 and 2005 to nearly $50 billion and is

expected to hit $100 billion by 2010. China has started constmction on a new railway in

Nigeria and a new Gabonese port, paved most of the roads in Rwanda, and is building roads,
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bridges, power stations, schools, and cellular phone networks in at least a dozen African

nations. At any given time, the China Road and Bridge Corporation is likely to be engaged in

nearly 500 projects throughout Africa. All tlus activity requires a support infrastructure. In

Lesotho, for example, nearly half the supennarkets are owned and operated by Chinese. All

the while China has been subtly luring African nations to buy into the "one-China" policy

resulting in a major decline in the number ofAfrican nations that recognize Taiwan as a

sovereign entity. On the 50th anniversary of the "Spirit ofBandung," China launched the New

Asian African Strategic Partnership (NAASP), a more robust version of the Cluna-African

Cooperation Forum (CACF). At the conference, $5 billion in new loans and credits for Africa

were announced, in addition to pledges to train 15,000 African professionals and establishment

of a development fund for building schools and hospitals.

China's strategy with non-OPEC aligned Africa has been to overbid for concessions in

oilfields of dubious quality accompanied by large domestic infrastructure improvement

projects all "without strings." For example, Angola awarded China promising offshore acreage

and contracts for the purchase of crude from the state oil company Sonangol in exchange for a

$2 billion loan to the Angolan govemment for new road and airport construction and

improvement projects, no questions asked. Unlike Western countries where oil companies

operate independently from govenunents, in China virtually all petroleum exploration is

undertaken by state-owned firms which means a direct relationship between Beijing's foreign

policy and the commercial affairs of its oil industry.35 As the foregoing evidence makes

abundantly clear, China does not hesitate to initiate deals and pursue national goals. It is in

their rational best interest to do so.

To sum up, China's role in Africa can be delineated along three traditional yet different

lines of thought: 1) China as development partner to African resource-exporting nations, 2)
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China as an economic competitor to the West, and 3) China as an economic colonizer of

Afiican resource-exporting nations for the purpose of secming energy production and supply

chains.36 All three characterizations to some degree may be right, but they all "oversimplify

complicated and overlapping interactions which are themselves nested within the diverse

Afii.can political and economic landscape.,,37 Regardless, in many ways China is Afii.ca's most

endm1ng partner and has created the image that it is the new face of globalization and potential

development model.38

Energy Security Options in Africa

With populations and energy demand constantly increasing amidst the prospect of

"peak oil" looming over the extractive industries sometime within this century, the largest·

concem is whether the United States and other major powers will have secured access to

energy supplies while initiating the transition to alternative fuel sources as a supplement to

traditional energy needs or perhaps as a substitute for dwindling supplies of existing fossil

fuels. Commerce and the quality oflife as we currently know it demands the uninterrupted

flow ofoil. hnportantly, nations want to avoid sinking into a dangerous state of declining

detelTent ability (because militaries rely on the same energy sources that fuel nations and

economies). Consider that the U.S. military is the U.S. Government's single largest consumer

of fossil fuels; as a result, maintaining a first-class military force requires enonnous energy

-'-------75'exV'i'p""e>n:nclt~Tliis ast consideration alone seems like a good reason to pursue aggressive

long-lasting energy policies related to Africa using tools such as AFRICOM. To have any shot

at preventing conflict in Africa, and more importantly preventing troubles originating in Africa
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from having an U1111ecessary impact on the United States while fostering good relations with

other energy consumers like China and India, U.S. administrations will need to inject

AFRICOM into an holistic approach toward achieving its energy and national security goals.

For the sake ofthis thesis, two major assumptions must be made prior to positing

suggestions for the enhancement of U.S. energy security in the context ofAfrica. First, U.S.

energy dependence on oil will continue at least until mid-century and, most likely, beyond.

Second, AFRICOM will stick to its 'soft power' mandate of conflict prevention, security

assistance, and bilateral partnership building without being diverted to other military

operations of a more kinetic nature such as counterinsurgency. With AFRICOM at the ready, t

he goal is ultimately to enhance either directly or indirectly U.S. energy through any

combination of the following:

• Nurture the OPEC and non-OPEC countries ofWest and North Africa. Taken together,

the oil-exporting countries of these two regions surpass Canada as the number one

importer of oil to the U.S. Furthermore, these same two regions are second only to

Canada in total petroleum exports to the U.S. (See Appendix B) Angola, in turn, has

become China's leading oil provider surpassing Saudi Arabia.39 Assisting the

governments and institutions of these important nations (Angola, Nigeria, Chad,

Algeria, Congo-Brazzaville, and Equatorial Guinea) top to bottom with all elements of

government, commerce, education and social issues will eventually lead to a

relationship predicated on mutually beneficial strategic interests, like that currently

shared with Saudi Arabia.

• Increase funding for AFRICOM operations. This might appear too obvious a place to

start but according to the U.S. Government Accountability Office, AFRICOM will cost
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around $4 billion between 2010 and 2015. That includes $2 billion for the 1,800-strong

CJTF-HOA in Djibouti. However, in September 2008, the House ofRepresentatives

voted to allocate only $266 million for the first years of operations, $123 million less

than requested by fonner President G'eorge Bush, citing "the failure to establish an

Amelican presence on the continent.,,4o TO,have any chance ofmaking a meaningful

impact in Africa, AFRICOM will require more Congressional support and money to

engage in the full spectrum ofuseful activities such as security enhancement in the

Niger Delta region, Gulf of Guinea and Angola, engineering requirements, etc. leading

to strengthened energy security.

• Improve maritime security in the Gulf of Guinea, Gulf ofAden and the Indian Ocean

off the coast ofSomalia.41 Crimes of the high seas and piracy have no place in the 21 st

century. Piracy, like hijackings and terrorism, has a disproportionate effect on regional

and global commercial trading routes and media coverage which currently plays into

the hands ofthe pirates themselves. To do tIns AFRICOM must be given the resources
)

to beefup its maritime presence with the goal of rendering not only the piratical

scourge but also the sea-faring anti-government criminals in the Gulf of Guinea

impotent. Employing additional U.S. maritime assets including the U.S. Coast Guard,

as well as selling patrol vessels to African nations in need over and above current

levels, will go some way in plugging the huge gap in offshore security. To this end, a

significant opportUlnty to strike maritime security assistance agreements will enable

efforts at enhancing good government, the lack of which can be said to contribute to

things such as piracy.

• Assist African nations, especially West Africa, with more robust cOUnter-dlUg

capabilities and operations. DlUg culture undennines lUle oflaw. Rule of law is
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needed for good governance and development. Good governance means better energy

security for Africa and America. The United Nations Office on Drugs and Crime

estimates at least 50 tons of cocaine transits through West Africa annually. The

narcotics trade is on the rise. AFRICOM is supporting Ghanaian counter-drug

programs, for example, by funding drug screening equipment at the country's

international airport and funding a police facility to aid in the storage and processing of

evidence related to drug cases.42 Even though this might be part of a larger u.s

program aimed at stemming the drug trade, it is far too little to have any meaningful

impact. More is needed in terms of technical and human capabilities to help combat the

growing West African drug trade.

• Beefup AFRICOM's interagency presence and level of expertise on African issues in

order to give more substance to the U.S. engagement with Africa. Although

Ambassador Marks rightly indicates that "adding a few civilian officials to a military

command will not meaningfully change the military character of the organization,,,43 it

is extraordinarily important that AFRICOM be given the chance to alter world opinion

ofU.S. military intentions and African concerns that AFRICOM is simply another

neocolonialist outfit dressed in sheep's clothing. A more understanding COCOM

might lead to a better operating environment which could then grease commercial

energy transactions leading to energy diversification.

• Expand membership in the Joint Interagency Coordination Group (nCG) affiliated with

AFRICOM to private sector captains of energy industry with stakes in Africa, including

senior representation from the Department of Energy. Our nation's commercial,

humanitarian and non-conflict military endeavors in Africa must be consonant with our

government's desired long-tenn outlay if coherence and success is to be achieved.
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Ideally, nCG's should be led by a senior DoS regional representative charged with

calTying out U.S. foreign policy in the region.

• Support Chinese development effOlis. As counterintuitive as this might seem, China is

pouring in valuable money and resources to an underdeveloped continent. Every dollar

they pour in is one less provided by the United States.

• In non-disaster situations, cease direct humanitarian aid payments to the recipient

govemments. Instead, create a finance regime which would disburse funds to vetted

humanitarian aid organizations subject to strict accountability standards as a condition

ofreceiving additional aid.

Conclusion

All told, the United States cUlTently gets nearly one quarter ofits oil from West Africa

alone.44 So it stands to reason that promises ofmilitary assistance, especially in the combat

sense, are not the type oflong-tetm commitment we need to make to Africa. In the long-run,

conflict helps neither them nor us. Neither should we feel our energy future threatened by

Chinese tactics in the oil fields. of Africa. To be sure, the existence ofAFRICOM will prove

tempting for policymakers in tetms ofprotecting the extractive industries, especially those of

U.S. origin, from marauding criminals and a mercantilist China. But AFRICOM is capable of

more than that despite having such few troops. To reiterate, Africa and China present no

compelling case or threat to U.S. vital interests that should cause the U.S. govemment to

expand its kinetic military capabilities in the region. AFRICOM's strength is in its mission to

prevent conflict and enhance security and peace. Even better, as a Center for Strategic and

International Studies 2008 report on nontraditional security assistance noted, AFRICOM would
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be even stronger if it adopted a civilian-led approach to and oversight ofU.S. foreign policy

toward the region.45

Unfortunately, AFRICOM will create a strong legislative impulse to act for U.S.

policymakers in cases where deleterious events in Africa create a strong emotional response

toward the perpetrators. Of course, in classic insurgency fashion, that is what the criminals

want. Therefore, our national security elite must understand the complexities and fabric of

Africa and the limitations ofAFRICOM. Administrations and legislators must also factor in

the strength of all the other non-military instruments ofpower that are capable of effecting

meaningful change without tarnishing our image or exacerbating the global security situation

for the last things we want to do are 1) commit American troops reflexively to regional

conflicts unsolvable by outside forces and incongruent with U.S. national security interests; 2)

implement policies that serve to antagonize or undermine the goals of foreign nations such as

China in terms of energy diversification and economic development, and 3) lackoffull

appreciation for the benefits ofbroader U.S. government and international efforts to develop

the institutional and economic fronts even when they may conflict in the short-term with

efforts to achieve security development.

To avoid undermining America's long-term energy security the U.S. national security

apparatus should revisit with a skeptical eye the traditional model of partnership conditionally

based on security assistance and good governance. Without significant inj ection of economic

capital and infrastructure improvements, like the Chinese have provided for instance, the

model is bound to take so long to produce results as to appear to fail. Worse, it may never

work at all. In essence, we must show restraint, not police; engagement, not unilateral military

action.
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Appendix A

Projection ofLiquid Fuels and Other Petroleum Production in Five Cases:

• Reference
• High Price
• Low Price
• High Economic Growth
• Low Economic Growth
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Persian Gulf Share of Wodd Procluotion. . 24% 28% 28% 27% 27% 28% 28% 28%

80PEC = Organization oHhe PetroleulTi ExpOiting Count lies (OPEC-18).
Sources: HIstory: EnerlW InfOlmation .l\.r.Iministrntion tElA), Office of Energy Markets a.nd End Use. Projeotions:: EIA, Generate

World Oil Balance M,:del (200~).
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Table A2. World Conventional Liquids Production by Region and Country, Reference Case,
1990-2030. (Million Barrels Oil Equivalent per Day)

Re~JiollJCountry

History {Estimates} Projeotions Ave/uCle .Annual
1---T'--I~--r-I--'-1----;I--"'Ir---'---r-I---r-I--j PerC:IEfl1t Change,

199n 20G£ 21)06 :2{l10 20115202Cl 2D2S20:.m 2Ci05·::W30

OPECfl
••••. , •• , •••.•• , , •••• " , • " , •••'

Asia (bldonee.J[lj •.•. , , .•••. , .. , , • ,
:Midclfe lEa.st •. '''' •• , ••.• " •• , ..• , ••
Iran; ....•. , .••.•.•.•• ; •. o.;" •••.••

Iraq;" ....•. ;o. , .•••.••• ; .•••.• "., ••.,.

l'\uwiLit. ;.. ,.;.;" .. ,.;.; .... "" •....
Qatar '~ ..< • ~ • , I· ..... ;. I ,( ~ , .; • ;.... ~ f.... .: •

Saudi Arabia ; .
United Arab Emirates, •••.... " •.•..

N.orth Afrioa , •.••....•.. , •. ". , ••• , .
Algeria., ..•••....... , ..•••...••• , , .
Libya .., ....••.......•. , •. , .... "., ;.

V~'e5t Akk:a """' •• "" ,. , • "..• , • , '.••
.Angola.; "." •..;. ;.• ,. " •.; •..••• , ••.
Ni.gelia.... , •••.;.; , .....; .... " ......

South America... " " " •, " .• " .
EcuadQr... , , .•..; , , •....•..••••••..
Venezuela.•..•.•.•. , •.•....• , ••., .. ,

2:.7 3,'/3
1.3 2,1
1,4 1.7
2'.3 3.'9
0.5 1.3
1.8 2,6

2.5 2,,]

0,3 0.5
2.3 2.2

'JI" 2.6':;;'I"!

1.1 1.6
10.6 10.5
2JI 2.9
:8'.9 4.1
2.1 iL7
1.8 2..0
:S.9 5,,1
1.4 " 1':'l:!:: .•.••.l

2.4 2.6
2.1 2,1

0..5 0,4

2..1 1.7

·n;9
1.1
0.2
3,1

CUd
4.0
0.9.
0,3
1.7
2.6

2:.2.
"'."I..;I).J

1 .,

n.:2
0.5
0.1

Non~DPEC " , , " , " , .' • , • , •, " •"• , ••• , " 4·(11,5 '46~5 "t6.5 4::3,,2
DEeD" •..•..•.. " •.• " .. " •.. , . ,. '., .. 19,5 2(1<.3. 1'9.6' 1l:3:.B

DEGD No:rth America •.•. , ..• , """ .' 14.3 113.713,6 13.6
United States•.•... , • , ...•• , ••.. . 9.6 7\9 7.8 8.7
Ganada·.• , " .. .. .. 1.7 2.0 2..1 1.8
ri,;lexico ... , , .•.•.•.•• , " ....• , • • . • . 3.0 3.8 3..73.0

OECD EtmJpe ,,, .. , , .. , , .. , , .. , ". 4.5 5.9 5.5 4.5
Dem11ark, " •" " •" . ,. , .. " " . 0.1 O,if 0.3 D.3
Norway .. " ", .;, , .. ,.,. 1.7 3.0 2.8 2,4
United K/1£/dcifrJ ..• , , • , .•.. , , • " . • 2.0 1.9 1.7 1.2
Other , , " , , •• , , . 0.7 0.7 0..7 0,6

OECDAsia".", •.. "" ••• ",.". IM:1- 0;] 1).7 itl.1
~pan , " , " '. • 0.1 0.1 0..1 0..1
South Korea , , , . , •.•... , • •. . • 0.0 0,0 0.0 0.0
Australia and New Zealand .. , •..•. , 0.7 0.6 0..6 0,,6

80PEO =Organizalion of the Petl'iJleul1l ExpoIting Oount lies (0PEG-13).

49,6
]7,7

13:;2
13.8
1.6

3,8
0.2
2.0
1.0
0.7
1).8
0; 1
0.0
0.6

5(1',9
11;,8
n~.6

8,9
1,3.
2,4

3.4
0.2
1.7
0.8
0]
(Io,lI

0.2
0.0
0,6

52.5
1<6.4

8.6
1.2
2.5
:S'.3
0.1
1..7
0.8
0.7
J]J)

0.2
0.0
0 ..6

55.1
Hi,.2
12.1

8,,2

2J3
$,,3:

0"1
1.6
0.8
0.8
e.9
0.2
0.0
0.7

n,1
-(J;9

-0'.'5
0.1

·2.3
-1.2
-2'.:3
75,1
-2.4
·3.1
0.5
nJe
1.4
1.9
0,4
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(Continued)
Table A2. World Conventional Liquids Production by Region and Country, Reference Case,

1990-2030. (Million Barrels Oil Equivalent per Day)

Non-OEGD '. , •.' •• , .••• , . , , •• "•, •, .'
Non-OECD Europe ;and Eurasia, ,. ".

Cae.piiarn .Aren i'.';1 It I' ~ " l' " ., :ll 1: f. :1 " to 1: i' :ll t

Azerbaijan, ., ." , , •• , •••• , •• , , •• ,
Kazakhstan •• , , , •• , .• > , , ,> • , , •• , •

Turkmenistan ...•.••. , .•..••.•. ,
Uzbekistan •••..••••.••••••.••.•

Other. •" ••• , , ••• , •, • , ••• , ••••..
Ncm-OEC~}ASia••• , ...• , •• , •. , •• ,
China. ,...••.. , •.••••.,••••..•• , ••••
India , •.
Brunei •... , ,.•••....••...•• , ..•. "" •..
r\~:aJay-s.ia J .. ~ .. i' J ;, l: ) " l' ~ .. .) Co l' J ,I .. Co ., .\ ,

Thaihrtnd J;; ... i' J I." .) i' ... i' :; ; \: I" l'~, i'.1 "

'v1etnarn ..... , .••. , ., "'" , ••••••...
Other •• , •.•.. , ••••••.•••••..• , •.

M:id'dl.e East (Nion-OPEG} ••••••• " •

Yemen , , , .' .•.
Other , ...•• , ..•••.•.•••••

Chad, .... , ...•.•• ,.••• , .•• " ,. " •• ,
Congo (Brazze1\1ille] .• "" • , ••• ". , ,
Egypt ; : •••. ,.•..
Equatorial Guniea •• , .. " ••. " •.••.

Sao Tome and Prinoipe., ••.•• ,., •.
Sudan ........••.•.••..•.••••.. , .., •.
Other ..... , , , •• , • ,. , ...... , , .' •" ••••.

C.entral and Soutb ,t\.merk:a •" , , '" •

.l.I.rgentina.....' ••.••••.•• , ...••.••.
Colombia•. , .••.•.••.••.•.•..••.
Peru .• , ,,. , .
Trinidad and Tobago, ., •••.•• ,., ••

0'" 0,2.c
0'7 0.6.1

0.3 0,4
0,4 0.5
0.8 O.S
va 1.5,
0,7 0.1
0.4 OA
0.4 0.3
0.1 0.0
:a•.4 2.8
0,2 0.2
0.2 0.2
0] 0.6
0.4 0.5
0,2 0.2
0,0 0,0

0.4 0.1
0.4 0.4
3:.7 4A3:
1.8 2.9
0.8 0.7
0.5 0.4
0.1 0.1
0,2 0.2
0,2 0,2

0.3 0,,2
0.7 0.7
0.4 M
0.5 0.5
09 0.2
1J~ 1.6
0,8 0•.9
0.3 .0.3
0.4 OA
0.1 0.1
3.;13 4,(1-
0.3 M
0..5 0.6
0.8 O.B
0.5 OA
0,2 0.3
0.1 0.1
0..8 0.8
0.5 0.6
D,S 7/$
4.3 5.0
0.4 M
0.3 0.3
0.3 OA
0.1 0,2
0,8 1,2

1.6
1.8
1,4
$,6

3.5
4,0

-1.2
-1,0

(J'.;3:

0.0
1.1
0.6
0.0
1.4
1.1

-0..5
-0.2
0.4

-1.0
-0.1
0.0

3.7
0..4
0..5
0.0

4.0

2.9
4.2

-2.7
-2,4
4019
'0"- ..J

7.1

-+------~=r1.ffi:lllNml~d ." ,. " •• , . , ... , , • , ,. ,. , , •• , 65j1'-'-S-t-;9---:81';&----eB4';-8-8M-·-93.9-:-9M-:H}~SJ O..91-------f-

OPEC Share of'lNorld Pllxluclion, •• ,.,. 38% 43% 43% 43% 44% 46% 46% 46%
Persian Gulf Share of Wadel Prcduction. , 25% 29% 29% 28% 28% 30% 31 % 31%

Note: Convenliomd liquids inoludeorllde oil and lease oondensate, natural gas plant liquids, and refinery gain.
Sour08s: &Hstory:: EneI'm; InfOlmatian Adrninistration (EI.Il;), Office of Energy Markets and End Use, Projections:: EIA, Generate

'Wcwld Oil Balanre rvkdel t200B).
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Table A3. World Total Liquids Production by Region and Country, High Price Case, 1990-2030.
(Million Barrels Oil Equivalent per Day)

History (Estin1ate'5) Proieatiollra Average Annualt---"1"-'"'/'----r-I---'-t---tI---t/--'--"'1Ir----r-I----l Percent GJmnge,
1990 200'5 2006 2{PW ams 202D 2tJ25 20\lO 2.IX)5-203D

Non-OPEC"" • '" '" , , •" , , , .. ,. , , . , , .. 4'1,l'
DEeD ., """ ,,,,, ,.'" ",." .", .. ,,, • 20.0·
DECD North America" , . , , , , . , , . , , 14.7

IJ nited States.• , .• , .•.•..•.. , • , • . 9.7
Cmna.cb .. " .... ".i .,., •. " .. , •• " • , , • • :2,0
Mexico ...•.... , •.. , , . , . , , . , . , , , , . 3.0

OECD Europe ........ ",' .... ". . 4.5
OECD A30t:1 , , , , .. , , •, , , , ...•• , , .. , • . D•.S
Japan ....•••••••• , , ,. O. 1
South Korea. . . , •. , , ...•.. ,. , •. , , 0.0
AUiltraiia and New Zealand " •. . . . 0.7

Non-OECn , , , , , " .. , , , .. 21,11
NCHTl·iQECD· Europeon:d EllTf1s:ia, , , , • 11.!i:;:
Russia. .. , .• , • , ... , , .... , .. . • .. . • • • . 10.1
Cm,pian Area ,., .•• , •. , ..•.•• , •• , 1,1

Other , . . . • .. • . • • . 0.4
Non-OECDAsi"Ii.."" "" ",....... • 4<4
China " , •..• , . .. • • • • • .. . 2.8
India " "" """." 0,7
Other , , ••.. , ...• , . . • • . 1.0

MfcLdle East ~Non.OPEC} , , , , .. , • .. .. 1..3
Afriea " .... , ....... , .. ",.""" .. ",...... 1..7'
Gentral and :South America , • , .. • .. :~.11

Brazil , , ..•. , , 0.8
Other " •• ".................... ,1 ..3

-'--------T'l"o""t"'.ut'jl{Qfl:i::, , ... , , " , , ...." •.. , , • .. .. .. • 6:6,3

1.3

-OJ
~1.8

-0.,3
-1..5

-0.7
3.7

2.0

-0..7

2.B

-1.0
0'..2
1?

·1.4
CUi
1.9

cOB
0.:1];

-1,3
1.1

1..1
1,0
1.B
1.03
4..7

-1.6
-2,7

1J..4

0.5
8,4

-0.1
1..3
1..0
0.0

-1,4
0,4

0.1

1.2
4.5
2.0
2A
4.1
004

1..2
4..4
2.0
2,4
:.1;9
0,4

3.5

SItS SiU
25 ..7'27~Ei
21.,s 23,8
10.8 11.5
8.6 -~L8'

2.42..5
3..1' 3.0.
(l,S 0,8
0.1 0.1
0.1 0.1
0.6 0.6

34.7 SELl
15.:2 1,5..5
10.9 11 ..0
4.1 4.2
0.2 0.2
7,'2 7.2
3..8 3.8
1.4 1.3
2.0 2.1
1.4 1',4

4ill 4)3
6;9 7.',8
5,0 5.5
1..9 2.3

2.9 2.5 2.4
4.7 4..3 4J}

2.7 :2.7 2.6
2~O 1.8 1,3
SA) 4..8 4;'5
2.4 2..2 2.1
2J3 2.8 2.4
SA) 'S.(J 3,5
0.4 0.4 0.4
2.5 :2.6 3.1

51.,4 54..3 -·... 7·!.:\!.ltt."J

21..5 22.4 23,8:
1'6..2 17.9 nul'
9? 9..7 10.3
3.8 5.6 7..3
3.1 2.8 2.3
4,5, B,8 3.2
0,8 OJl, ij.a
0.1 0.1 0.1
0.0 0.0 0.0
0.6 0.6 0.6

29.9 31 ..9' 32.9
14..2 1£..1 l'4:'~l

lOA 10.8 10.7
3.5 40 4 ..0
0.3 0.2 0.2
6il 6..tl 7.0'
3.6 .3.8 ;3,7

1.0 1.1 1.2
1.9 2.0 2.0
l.5 1.5 1:.4
:2.:9 ;3:,,3 3.7
SA) :5" 5.9.'L

3.2 3.6 4,3
1.7 ·1 ..6 1.6

86.7 89.7 91:.7

2.7 2.7
1.1 1.1

11.1 10:1
2.8 2,9
:.1..8 3,9
2.1 2.1
1.7 1.8
3,9 1J.9·
1.3 1.4
2.6 2.4
3..4 3.3
0.5 0.5
2..9 2.8

48..2 4.8,4
21..8 21.4
15.1 1'5 ..2

8.:2 8.2
. 3.1 -.S.3

3.8 .3.7
5.9 5.5
a.? '0.7
0.1 CU
0.0 0.0
0.6 0.6

26.5 2'6,9
n,9 12,3
8.5 9.7
2..1 2.3
(1,3 0.3
6.5 '6.5
3.7 3.8
0,,8 0.8
1.9 1.9
l..7 1.6
2,,6 :2:.6

3".8 SAl
1.9 2,1
1.8 1.8

84.3 84.2

2.7
1.3
1.4
2.3
0.5
1.8

0.3

PlfrgiollfCountl)'

OPECEI
•• " , , • , .' , , .' , , , , " , , , , , , , , , , ,

Asia {Indonesia} """." ,. , , . " , ,. , .
Middle Enst , ,,, .. ", .. " ,," " .. " ..
Iran .•• , ••.•.••.•• " •.•• ,., •••.• ,..
Iraq ••..,.' .... , .•.•..' •. , •. ,.• ".•..
Kuwait •.,•.•..•...' . " ..• , , •.• , .•..
Qatar. ',......•.••.•. , ... " ..•. , , . , •.
Saudi A.rabia ...• " •. , , .• , , , . , . , •• , .
UI1ited Arab Emirates. "•.••. , ,. •• , •.

North Afrh:::a ••.• " . , .... , , , , , .. , •.•..
AI£<leria., .... , .••.•• , ...••••. " •....•
Liby·a. .....•.....•••. , ..•• , •. , .•.....

V~est Africa ..•.' •, , •, , •, .. , •• , .. , .., , ,
Angola .. , ..., .•. "•. ,. , •. , ..•. " • , •.•
Ni~leria.•...••. ,....•• , . '" .•...• , ••.

South Ameri!l':a, . , •• , •.•. , , . , ..• , , .
Eouackll' ....•.•. " •..•. ,,, •. ,,., .. ,,.,,,,,
Venezuela •. '"'' .•. , •. ,. , ., .• , ,,. .

OPEC Share of'ii'\i'orld Prcduction. . . . .. . 28% 43% 43% 42% 39% 38% 37% 36%
Persian Gulf Share ofWorid Prcduction. , 24% 28% 2.9% 27% 25% 24% 23% 22%

I30PEC == OI1,;)anization oHhe Petroleum Expolting Countrieil (OPEC-1S).
Sources: Hi'Story~ Energy Infollllation A.dministrmtion (EIA), Office of Energy Markets and End Use. Projections:: EIA, Generate

World Oil Balance Iv1cdel (:2008).
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Table A4. World Conventional Liquids Production by Region and Country, High Price Case,
1990-2030. (Million Barrels Oil Equivalent per Day)

History {Estimates) Projections Average A'Ilmfa~
1-----i,.:.....::..--r-

j
---'--I----;Ir----r

I
-"---r-/--r--

I
--1 Percent Change,

1990' 2005 2.006 QOtO 2U!l5 :2020 2.0.25 20S0 2'005·20'30

Asia {Indonesia} ••••.••.•• , "• , •. " •
Middle East, ,,, .••. , 0"" •••••••••

Iran "'" •.' .• ,',0' ••• , ,."., ,.'•• , •••

0.,1
·1.1
-0,5
0,4

-2.7
-1,8

-s.!a
-5.9
-3,0
-3B
-0,5
OAl
0.5
0.8

-0.1

2,.5 2,3 2~2 2,2
1.8 2.1 2,.2 2,4

10.2 8.7 !l4 9,4

2..5 2,4 2.3 2)2
4,3 4JJ 3£\ 4.1
2:1 2,13 2~7 2.8
1.8 1.3 1.2 1.2
4.11 4,4 4~3 404
2;;2 2,1 2,0 2.0
2.6 2,4 2.3 2.4
1..9 l.tl: 2,0 2..0
0..4 0.4 0,4 0,4

Hi 1.6 1.6 1.6

47,3 4€L3' 47:1 41.5
17JJ Hi,a, 15.9- 1!5.6
1:t7 1i2,3' 12,3- 1!2.1

8.6 8.9 ;g,9 8.6
1..5 1.2 1.1 1.0
2J3 2.2 2.3 2.4
3Ji 3.lJ 2',9 2,8
0.2 0.1 0.1 0.1
1..9 1.6 1.5 1A
1..0 0.7 0.7 0,7

0.8 0.13 0,6 0,6

0,7 (1,7 {P' OS~I

0.1 0.1 0.1 0.1
0.0 0.0 0.0 0.0
0..6 0,6 0.6 0.6

2.6
2.1
0.4
t7

2.1

2.1

;2¥"l 3,,8'
1.3 2.1
1.4 P'.. I"

:;l.,3 :u
0,5 1.3
1.8 2,10
'2'.5 2J'
0..3 115
2.3 ')')

.::..,,~

4lt5 46,,5·
1'9.5 20.:3'
14,3 13.7
g,t; 7.9
1.7 2.0
3,0 3.8

Angola,... I·".' .. I." ... i. 1-'}" 1- .. ",.) i. ....... ~ t ..... "

rf'.Jigena." to '.·1 l I· •. " J .. j. 1" .. I,") , 1.1 4 I I"' .• I

.A.lgeria .•. , •.. ,' , ... , , .. , •, •. , , , •. , •
Libya ., 0 ••• , 0 ••• , , ••• , ••••

South America •. , " " .' • , " ,. , ., •• , , • ,. ",...
Eouador•..•.••.•.•.. , .• 0 •••• ~ ••, •••

Venezuela ...... , •.•.••••••••••.••.

Qatar , .. "., .•. , ,...••.•...
Saudi Arabia , . , • , • , , ••....••.... ,
United Arab Emirates, .• , •• ,,,, , •. , .

North AfTi'l:;;a • , ", •• , •• , , ••• , •• , , •" •

KU'I'lait" ." .•.... ,., .. "" .• " , •..• ,.,.,

'NO]l!·'DPEC ••• , .. , , .. , •• , , • , • , •• , , .• , • It'll,S 4(1,5!

'DE'en •"""'" .', .• " "" ••• "•• "'" • 19J3. 1'8,1
CiECD North America .... , •, , , •, •, • 1;1,6 13..!3,
United States.. , ..•• , .. ,.. , , . , , . • • 7,8 8,5
Canada •.. , , , , 2.1 1.9
Mexico. ,." , , •• , , , ••• ,,,. .. 3.7 3.1

DECO Europe ,., .. "",."".,,, .. , 4,5 8..f! 5.,8 4..,6
Denmark •... , , , , .• , .. • . . 0.1 0.4 0.3 0.3
Norway, , . , ., , , " • , ••. , 1.7 3.0 2,8 2.4
United Kngdom. , . , , , .. , •• , •, , •• • . 2,0 1.9 1,1 1.2
Other. " , .•. , , , , ,., , •..., . 0.7 0.7 0,7 0.6

GECD As.ID: , , , , " , , ,. , •.. , ... , fU3- 0.7 fl ..7· O.,:l~

Japan ,."' " , .• , 0.1 0.1 0.1 0.1
South Korea " .. . .. .. •.. 0,0 OJ;) OJ) 0.0
.l\.ustralia and NeVi Zealand, . " •, , , .. 0.7 0.6 0,6 0.6

BOPEC =OrganizatiQn oHile Petroleulll Expolting COLJntries (OPEC-13).
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(Continued)
Table A4. World Conventional Liquids Production by Region and Country, High Price Case,

1990-2030. (Million Barrels Oil Equivalent per Day)

32

3.0
1.8
2.1
3.4

-3,3
-3,2

4,1
-1.0
6,2

.-0.3
-0.2
-0.9

-0.0
-0.7
1.2
1.0

1.7
-1.7
·1,7
-0',5
-0.9
0,5

-0,2
-0,6

1.0
0,5

-1.4
.(I'.'£'
-0.4
-2.0

History {Estimates)' Projections Average Annual'
f------r'-.:..---.---"--t---,-----.-"---,----,---I Percent Change"

2005·203:[JI::tegiall}Count ty t990 zoos :2010 .203'0

NCiB,OECD .. ', .. .. ",• .1 21.0 2Ei,:2 26,7 2f1A3 30.2 31.:2 31.9
Nan·OECn EUfOJMl and Eurasia" .' . 11.0 n,'9 12:,3 140.2 15.0 15,2 15,5
Rusei;:\; 1=:1 , , =4:1 1'1 ., , I:r , . .' 11).,1 9\5, S,7 1(J,,4 10.8 10;9 11.0'
Caspian Area!,. "\'1 , I'" .', "'''1 1,,1 2,1 ,2,,3 ~1,5 4,0 4,1' ,f:,,2
.Azelbaijan .'. ,,. ' ..1 0.3 0.4 0.6 1,3 1 >;) 0.9 O.B
Kaza~J,stan OJ) 1 .':! 1.4 1,9 2.5 2.6 2.7 3.0.... .. '. .,. ,<.OJ

Turkmsni stan 0.,1 0,2 0.2 0.2 O·':! 0.3 0.3 0''''.. ". .. .V ,.<.OJ

Uzbekistan -•.1 . .,. .' .' . 0.1 0.1 0.1 OJ 0.1 0.1 0.1 0.1
Other. .. ." "., .. " " .. 0.4 (l'.3 0.3 OA3 0,2 (1.2 C.2 0,2

Nort·OECD Asia. ·1:1 .. , ". ,
" 1:.' 4,4 fL5 6.6 (),7 6,5 6.3 H.2 S,,fl:

Ohina. .. " .... . .. ~- . 2..8 S~I.9 3.8 3.7 ,3J3 3,3 39 3.0
India , , .. , , .-. . .' . 0.7 0,08 0.9 to 1,0 to 1.1 0.8
Blunei O~l 0.2 0.2 0.2 0,2 0,2 0" 0-';'

'"
, f ~ .,. .. .. ;c.

fvlalaysi€l. .. " " "
., . 0.6 0.7 0.7 0.6 WB 0.7 0.6 CuB

Thailand .. , I';' ..; " .' ".' 0.1 0.3 0,3 0,4 0,4 OA 0.4 0.4
\fietn8m, .... .... j:" ,.j ." 0.1 0,4 0.4 0.5 0,5 a,5 0.5 0.4
Other. '" , . O', ." 0.1 0.3 0.3 0.3 0.3 0,2 0,2 0.2

Mktdl'eEa5t {Nl:lI1"OPEC} I;:' .. " 1.3 1,,] 1,6 t.5 1,5 1.4 VI 1,4
Oman .. j;' .;. O' • . .' 0.7 0,8. 0.7 0.7 0,8 a;l 0.7 0.7
Syria " .. '.i. ,;" .. •. "

., 0.4 0,5 0.4 0.4 0.4 0,:3 0.3 0,3
Yemen, , . .. .. ", ,,, 1,1- · 0.2 0,4 0,4 0.3 0.3 0.3 0.3 o.a
Other. .. .. '. O'. .. .... · 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0

Afrlca
~ " ",.. .. , I.e- ,I", I' • " l:1'" .' ;,6 2.4 2,4 2,'1, MI 2,.9 ,3:,1' 3,3

Ohad . " " ,'. ., i·,I 0.0 0,2 0,2 0.2 0.2 0.2 0,2 0,3

Congo (Brazzs \q lie) ., ., .... 0·'.:) 0.2 0.2 0.2 0.3 0.4 0.4 0,5

Egypt. .. " ,'. 0,.9 0.7 OJ 0,6 0.6 0.7 0.7 0,6

Equatolial Guniea.. , " .'. 0.0 0.4 0.4 0.5 0.4 0,4 0.4 0,4

Gabon .... ... ., .. · 0,3 0.3 0.2 0.2 0.2 0.2 0.2 0,2
Sao Tome and Principe.• ,,, , 0.0 0.0 0.0 0,() 0.0 0.0 0.0 0,1
Sudan .'. 'O. .. .. 0.0 0,4 0.4 0.7 0.6 0.6 0.7 0]

Other. 0.3 0.,3 OA 1M 0.4 0.4 010; 0,,5,,, ,. .. ." · .... . · .,;J

Central n:nd South America' , , ·f: " ~
2,}[) 3.'13 ~.L7 4,7 4.5 4,8 SA S"O!

Brazil .. .. · .. 0.7 1.8 1.9 2.9 3.0 3.3 37' 4.0. .,
Argentina, 0.5 0,08 0.8 0,7 0,5 0,4 0.4 o.~. ., , . .... .121

Oolc'mbia. , .,. ,. .. " '. "
.,
'" 0.5 Mi 0,5 0.5 0,3 0.3 0.3 0.2

Peru. , , 1'·1 " 0.1 0.1 0.1 0.1 0,2 0.2 0.3 0.3
Tlinidad and Tobago. , ., .' 0.1 0.2 0.2 0.2 0,2 0,1 0.1 0.1
Other, 0.1 0.2 0,2 0.2 0" 0.5 0.7 0.9.. " · ., .W

Toh,IWodd '. ,,' ."" I,'. " ~ '" I:., 65.,7 alo9 81)3 B4,{l 81,3 79\4 79.1 80.:3:

()PEG Share ofVVodd ProouG1ian...... . M% 43% 43% 43% 42% 42% 41% 41%
Persian Gulf Share afWadel ProouGlicln. . 25% 29% 29% 28% 27% 28% 27% 27%

-+- -::Nc!te:~l1tial)aLlif~ui.dsjl~c1ude.c-ltlde..Gil.aml-le~LSe-Gol~del~sate,r~at-lIlal·gas-FJlant·liE1lliclsran':i·J'efiJ~ew@ainr.-.,------------r-
Sources: HiMory: EnellIY'!nfommtion A.dministration (EIA), Office of Energy Markets ond End Use, Projectlone: EIA, Generate

World Oil BaJanoo f'.lkdel (2008).
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Table AS. World Total Liquids Production by Region and Country, Low Price Case, 1990-2030.
(Million Barrels Oil Equivalent per

Day)

FtegJollfCountf)r

OPEC£l ", ..• , •• ,.", •• , •• , •• ,.• ",,, ••..
Asi;Cl {!ndonesia} •• , " • "•••• " •• , .• , ,
MidrHe East ..•.•••..• " •••..•• , •• , , , ,

Iran •.• " .••.••.•....•. , ••••.......• "
Iraq ..••.•.. " •. " ..••.•..••.•.. ,., .
Kuwait .•.•.•..•..•.. , ••...•....•.
Q"i:lar •. , ••••. _••..•• "•.•••.••...•..•
Saudi Arabia •. _.... " . : • , • , , •...•., • ,
United Arab Emirates ..•.•••••••••.

North Afruca •••.• ", ""••.•• "•• "•, "•
AIg:leria ••.• , .•........•..• , •• " .....••
Libya .••.•. "" ......•. , •.•••.....• "

WestAfr[;c:a ..... " "',. ,,"" , ... "."."
Angola, "." ••...•••...•.•..••..••..
r'Jigelia, ••., •••..•.....•.•••••••.. "•..

SlO!i.lth America, •., , "", •• , ••..••• "..• ,.
Ecuador .. , ••...•...., ., , •..•...•.•. ,
Venezuela. , , ,.••••

NonA)PEG: ••• , •• " • " •••••• , " •" ••••.
DEGD ... ".. ",.• " .... '" "". , ..... "", "
DECD North AmeICica: "" •• , , •" , ""•.
United States. , ., ...•. , ••••.••......•
Canada..,,, •. ,, .•••....•...•...•..
Mexico •.••...•. " .

DECD Eurl)·pe •• "" .. "" •• ,." ••• "".
DECO. Asia ., •. "".••.••... "•.••••.
Japan .•..••.•. "•...••..•...•..
SOLlth Korea " , "•...
Australia and New Zealand •.••. , •..

Non-GEeD' ••..••• " •.• , ••••• " •••..•••
Non·OECD Europe :and Eurasia" ..• " •
Russia. •. , , •. , .
Caspian .l\.rea " ..•..•......•.
Other •••••..•••••••.•••••••• "••.

N:on·GECDAsia••••.••,•.••• "•••••.
China., .
India.,,, .••••.... ,, ...•.••. , ...•... ,
Other .

Middle East {Nion;OPEC} •• " •• " ••••
Af:ricll. " •.••• " .• ""." .• ". ,,, •••••• "
Central and South Al!l1ericn ., .••.•.

Brazil •• " •• " .
Other .

TatallNo:rld! ""'" .• "• " "•• "

History {Estimates} Projections Average Anmmli

12005 I 1 I I2025 I Percent Change,
1990 2006 .2010 2015 .2020 :2030 201J5,2030

25.2 36.1 35.8 38A 45.3 5t.5 55.6 60'.0 2.1
1,,5 1.1 1..1 1.0 1 ..0 1.1 1,,1 1:.:2 OJ)

16,,1 23,,8 2:3,,6 24.4 29,,1 3::U 36..4 ·39,{l 2,'1)
3.1 4.2 4.1 4.2 4A 4.7 5..1 5.5 1,0
2.1 1.9 2J) 2.1 2,4 4.0 4•.5 5.0 4.0
1.2 2..1 2 ..7 2,,1 3 ..3 3.5 3.7 4.1 1.7
0.4 1.1 1.1 1.6 2,4 3.1 3.5 3.8 5.1
7.0 '1 1.1 10.7 10.8 13.3 14.e. 15.8 HU3 1.7
2..3 2.8 2.9 3.0 3.3 3J3 3.8 3.S 1.2
2,,7 3,,8 3,,9' 4-.8 5..5 6,0 6,,5 7..'11 2.:5
1.3 2.1 2,,1 2.8 3.5 3.9 4.4 4.9 3.5
1,4 1.7 1.8 2.0 2.0 2.1 2.1 2~1 0.9
2.$ :3.9 3.9 5.2 6.3 ~19 1.5 6.2 ~l.JO

0..5 1.3 1.4 2.5 2.8 3.3 3.5 3.9 4.6
1..8 2.6 2,4 2.6 3.4 3.6 4.0 4.3 210
2.5 3.4 3.3 $.0 $.3 3.9 4..3 4.6 1:2'
0..3 0.5 0.5 0.5 0:5 0.6 0.7 0.7 1..3
2.3 2.9 2•.8 2.6 2..7 3.S 3.7 3.9 1.2

41.1: 4lt2: 48,4 51.3 SS.S' 5~),2 58.08 62.0· 1.0
2:rUl 21.£11 21.4. 21.4 2Q.~ HL9 1'9.1 Hl'.4. .~l'.;fi.

14.7 15.1 15,2 1'6.1 HU3 15.5 1:5.2 14.8 .(fJ

9.7 8.2 8.2 8.4 10.1 10.2 9.8 9.2 0.5
2.0 3..1 3 ..3 3.6 2.9 2.7 2..6 2.6 '0.7
3.0 3.8 3.7 3.1 2 ..8 2.5 2.7 3.0 -0.9
4.5 5..9 5.5 4L5 4 ..0 3..6 'S ..'6i $.7 -1.9
0.8 0..1 0.7 0..:13 0.6· ilS G.B 1:"0 1.0
0.1 0.1 0.1 0.1 0.2 0.2 0.2 OQ Hi
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
0.7 0.6 0.8 CUi) 0.13 0.7 0.1 0:1 0.7

21.1 26.5 26,9 29.9 33..3 36,.2 39..1 42.6 1;!~

lUi 1:1..9 12 ..3 14.2 16..3 17~5 1B.7 2CtS 2;11;

10.1 9.5 9.7 10A 11.7 12.6 13.5 14.6 1.7
1.1 2.1 2.3 3.5 4 ..3 4.7 5..0 5.5 3.9
0.4 0.3 0;3 0.3 0.3 0.2 0.3 0.3 -0.7
4.4 6.5 6" 6.4 7.2 7.6 7.8 7Jl OiJ,.~

2..8 3.7 3.8 .3.5 3 ..8 4.1 4.1 4.2 0.5
0,7 0.8 0..8 1.0 1.1 1;2 1.3 1.2 1.7
1.0 1.8 1.9 HI 2.1 2.3 2.3 2,4 0.9

1,,3 1.7 1..6 l,5 "LS Hi 1.:7 1;,,8 0.1
1,,7 2,,6 2..6 2.9 3..2 $,,6 4.iI:l 4-.5 2.'3
2..1 3.8 3.9 4:'9 5.1 5,,9 5/9 lt2 ::):.1
0.8 1.9 2.1 3.2 3.4 4.1 4.8 5.6 4.3
1.3 1.8 1..8 1.1 1.7 tEl 2.1 2.6 1.4

65.3 84.3 84.2 89,7 99.2 1'07.7 114..6 122.a 1.5

OPEC Share of!f\loJid Prcduotion... ••.• .. 28% 43% 43% 43% 46% 48% 49% 48%
Persian Gulf Share of World Procluotion. • 24% 28% 28% 27% 29% 31% 32% 32%

£lOPEC = Organization oIthe Petroleum Expo Iting Gountlies (0PEC-13).
Sources; Hustop!: Enel'gy Infoll11ation A.dministration lElA), Office of Energy Markets and End Use. Projections: EIA, Generate

World Oil Balance Moclel (200e;j"
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Table A6. World Conventional Liquids Production by Region and Country, Low Price Case,
1990-2030. (Million Barrels Oil Equivalent per

Day)

R:e~li()nfGolltltr:y

History {Estinmh;,!f;) Pro.iectroms Average Annll'a!
f-~-;-'---'I'----j-I--''---j-~~--tl~~-tl-'-~--jl---Ir---I Percent Chan'ge,

1990, 2005 2:1)1}6 2010 2015 2020 2025 2030 2()1)5-20aO

1.2
2$
3.5
0,9

4.6
2.0
1.;1)

L3
1.0

(1.9
~l)r,,£\

-0,;5

-0.1
-2.0
-0,9
-1,9
-4.8
-2.1
-2.8
0.9
1;1)
1.9
2.4
0.7

3,.3 3.5 3.7 4.1
2,3 HI 3.:3 ." 7'J4'!

13.3 14.8 lE,.8 16.8
S~3 3.6 3.8 3.8
5,5 6.Or 6.5 7.1
3.5 3.9 4.4- 4JOI
2.,0 2,1 2.1 2.1
'6.3 6,9 1.5 8,2
2.9 3.S 3.,5 S~8

3.4 :3.6 3,9 4,3
:2A 2,Jl' 3.3 3.5
0.5 0.6 (P 0.7~,r

1,9 2.3 2.7 2.8

51,,0 53.0 55,2 5~M

18,,2 17.3 16.6 16;5
l3'.5 1:2.9 12;3 n,9
9.1 9.1 BA ~·7

/,)

1..0 1.4 1,3 1.2
2.8 2.5 2.7 :3.0
4XI ~t6: :JA3 3.0
O~2 0.2 OJ 0.1
2.0 1.8 1.8 1,7
1,0 0.9 0.9 OJ)
0.7 0.7 0.8 0°.0
'OJ3- (\,8: (t9 ova
0.2 09 0.2 0.2
0.0 0.0 0.0 0.0
0.6 0.7 0.1 0.7

2.7

2.0
2,8

1.1

2.5
2.7
2.2.
0.5

HI
10.1
3.0
4.B!J.9

2.1
1.8
3.9'
1.4
2.4
:2.7
0.5
2.1

1.1
lO.B
2,9·

3.1 4".0;.

2.1 1.9
1.2 2,7
0,4 11
7.0 110
2.3 2.8
:2:)<~t 3.8
1.3 2.1
1.4 t.7
.2.3 3.B<
0.5 1.3
1.8 2.6
'2'.5 2,,7

0.3 0.5
2,3 2.2

:2;5,2 35,,3 35.137.4 44.3 50.3 54.5 ElMl :W
1.5 1·,,1 J,t 1.01.0 1.0 1.1 11,1 -0.1

16.123.£\ 23,.5 24.. 3 29.(l33.B 36,1 31:L8 2,{;\
4,1 4,2 4A 4.7 5.1 5.5 1.0
2,0 2,1 2,4 4.0 45 5.0 4.0

1..7
4,9

1.7

OPEGB
." •••••• " .••.•••• ,., , ••••• ,., •

Asia (Indonesia) .", •. ,."". ,. , • , ,
Middle East ••. " •.• , , •..•• , •• , • , •• , •
Iran ,.,.,..... ,.,.' .••.••••.• , .•.•.
Iraq .., . ,.. "" . ,.•.•.• , .• , ••. " , •.• , .
Kuwait ,..•., ....•••..••. ,., "'.'
Qat.i!lJ.,. ,.,." '., .•.. , •. ,., •.••. ,., •
SalJl:li ,Arabia .
United .Arab Emirates ..•. , •. ,,, .•. , •

North Africa .••.. ,..•.• ,. , •..•... , , •
A.ll;lsria , •.•... '..••• , .•.. , , •• , •
LiI:1l"a , .•...•.. ,..••. , .. , ..••• , . ,

West tHiri:ca ••.• " ••. , •.. , •••• , , .', •, •
Angbla••...... ,...•.••.•••.........•.
Nklelia ,., .•.•.. , " •. "., .• ,

.sout11 America..•.••••• ,. , •• , ., ••.•., ,
Eouador.• , .•.••..•• " •..•.••.••.
Venezuela •.•.• , . ,.• , •.., • , .. " • , , • ,

Non,,()PEC ." " , , •. " • , •• " , ., , • , , • • 'W,S 46;,5 4H3.5 48.9
DECO' , •••• , "", , •"•" •, ••• , , •••• , , 1'9.5 :2Iil,:ir 1'9Al 1:9,lJ
GEGD North America, •••• , '" •• " • 14.S 13.713.6 li3,1
United States. , ••.• , .• , ••.•. , • " • 9.6 HI 7.8 8.7
Canada " ".. . 1.7 2.0 2.1 1.9
flJ'Iexico., •. ,.. "....••.••. ". . .•.. . 3.0 3.8 ::17 3.1

OEGD Europe ." •• " •• , .•• , , ..• , . 4.5 1:;;',9 5.5 4.5
Denillsrk , " .. • • 0.1 004 0.3 0.3
Norway ,., .. , .• , •.. ", ..•. 1.7 3.0 2,8 2.4
United Kngclom , '" . 2.0 1.9 1.7 1.2
Other •.... , " •. • 0.7 0.7 0.7 0.7

DEeD AsJa: , ••• , ,.•• , •• " ••• , •• , ., • n.ll n,] r(i:,i" a.a
Japan ..•.........••••.•••••.•••• 0.1 0.1 0.1 0.1
South Korea. .•. , .• , .••••.•..• , • • 0.0 0.0 0,0 0.0
Australiaand New Zealand ... ".... 0.7 0.6 O,x;. 0,6

80PEC =Organizatian of the Petrclleul11 ExpoIti ng Ce,unt lies (0PEO-13).
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(Continued)
Table A6. World Conventional Liquids Production by Region and Country, Low Price Case,

1990-2030. (Million Barrels Oil Equivalent per Day)

HistOJ)' {Estimates) Projections Avemge Annual!

1990 I I 2010 1 201s1 2020 I 1
Peroent Change.

Re~l'iQnI'[;ollnll')' 2005 200S 20.25 20130 2005·20\3Ci

Non-OEGD ,. ......... " .. "" .. '. 2'1,0 26.2 26.7 29'.!:l (:12,7 35.6 38.5 4'1.9 1,:9
Non-GEeD Europe and Eurasia, ••. 1Ul 11.9 12,.3 14.2 16,.3 17.5 1$,7 20:,3 Q"1'...~.

Russia , , .1';,1 .. " .. .. " " ~ ~ " 10.1 9.5 9,.7 UJ.4 11.7 12,6 13.5 14.6 1,7

Cospian Area "' "t·:',1 ~ ~ ~ t ,. t.1:;,l:1 . 1.1 2.1 2,3 :'>.5 4,3 4.1 5/0 ItS 3,:9
Azerbaijan "., j;. ." , ,.. o.s 0.4 0.6 1,,3 l.S 1,2 1,2 1.1 3.8
Ka.zakhslan ... I .• , . ... O.G 1.3 1.4 1.9 2.7 S,O 3.3 3,9 4_3

Turkmenistsn ;... " ;,. .:1 0.1 0.2 0,2 0.2 0,,3 0.3 0.4 004 2.8
Uzbekistan ... , ... ;·.1 , 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -1.D

Other. f>" I:;,,. " .. "'" ,," , ""'''''' OA !l,S 0,$ (1,;3 0.2 C,2 0.$ (L3 -C1.'6
Non-OECD A5ia, .... "1 ". ,. 1'''11:1 4,4 6.5 M' 6.7 7J) 7.4 7'.15 7.S: Oi5
Cbina., .- ;.., ;.. .. · I: • .. 'I 2.8 3.8 3.8 3,,1 3,B 4.0 4.0 4.1 0.3
India 0.7 0.8 0.8 1.0 1.0 1 ., 1.3 1.2 1,4,. .. 0 ,., ., •••1 ,,,"

BI1.lI1si , I' ~ 1" ..- · I••' " 0.2 0.2 0,2 0.2 0,2 0,3 0.3 0.3 0.9
Malaysia .. '.A I. ~ .• CU3 0.7 0.7 0.t3 0.7 0,8 0.8 O.e, 0.3
Thailand " ,. ~ .. · " .. " .. 0,1 0.3 0.3 0.4 0..4 004 0.4 CLo 1]

Vietnam. .' .. ',.I .• .. .. " I ... ·• 0.1 0.4 0.4 0.5 0..5 0.5 0..5 0.13 1.4
Other. .. " " .... .l .. · .. " 0.1 0.3 0.3 0.3 0.3 0,3 0.3 0.3 -0.:2

MidcHe East {Nkm·;(IPEC} ., " .. "' .. "" . 1,3 1.7 1.S: Hi 'U3 1.6: 1,7 V3 0..1
Onlan " " ...... · ,; .. ",. 0.7 0.8 0.7 0] a,s OJ:' 0.9 OJ3 0.1
Syria . .1 .j.., .. .. " ...... 0.4 0.5 0.4 0.4 0.4 0,4 0.4 OA ·1.2
Yemen. "'" 1' •. ,.,. .. /. ...... 0,2 0,4 0..4 0.3 0..3 004 0.4 CIA 0';).~
Other. ........ .·j.•'·1 ... .. ... .. 0,0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0,3

Africa ",. " .. .. II I· ~ ,. 1,5 2.4 2:.4 2,.'13 3<.iJ 3.5 3..9 4,,$ 2.;;:1'
Chad 0.0 0.2 0" 0.2 0.2 0.3 0.3 0.4 3.1... ........ .. ... " .. ...... .<::

Congo (Brazm·Jille) •• .. .. .. . 0.2 (1.2 0,2 [1.2 0..3 OA 0.5 [Co 4.0
Egypt. ....... M ...... .. .. ., ........ 0..8 0.7 0.7 0.6 0.8 o.B 0.8 0.8 0.7
EquatOlial Guniea. .. .. " ~ .. 0,0 004 0..4 0.5 0,4 OA 0.5 [c5 0.8
Gabon ...... .. I. .... .. .. " ........ 0.3 0.3 0.2 0.2 0.2 0.2 0.3 0.3 0.3
8aoTol11e and Principe.. I. ..... 0.0 0.0 0.0 [to 0,.0 0.0 0.1 0.1
Sudan .. , ... ...,.,-. ". ,., •.j 0.0 OA 0.4 0.1 0.7 0.7 0.8 1.0 4,,3

Other. ... " ...... ... .. , .. " .... e,,3 0.3 0.4 0,4 0.4 0.5 (U3 CU3 3.0
CentmJ and Souib America · to" ... ·• 2.0 3.6 3.7 tL7 4.'9 5,6 !L7 '7,,9 3;2;

Brazil ,...... ., ...... .. ...... 0.7 1.8 1.8 2.9 3..3 3.8 4.13 5A 4.6
Argentina. ...... .. " ,. .. ... 0..5 O.B 0.8 0.7 0..5 0.5 0.4 004 -2.4

Colombia.. . .... " .. .. .. ........ 0.5 0..5 0.5 0.5 0.4 (13 0.3 0.3 -2.1

Peru. ;'" ... .. · .. .. 0.1 0.1 0.1 0,1 0.2 0.2 0.,3 004 5.1
Trinidad and Tobago. .. .. ...... 0.1 0.2 0.2 0.2 0..2 0.2 0.2 0.2 -004
Other. . II ~ j ••'"''

, , , , · 10 •• " ~ 0.1 0.2 0.2 0,2 0,4 0.5 O.g 1.2 75

Total World It"" .1 ~ '" " ~ ~ I' 65.7 81.9 81,6 B6,;3 95.2 1003,$ 1'OIUJ: 117,,1 1,4

OPEC Share of Vi/odd Pro:JLlclion., .• , . , 59% 43% 43% 43% 46% 49% 50% 50%
--+---------Persian-(~tjlf_Shal'e_of_WQrlcl-P.rcdtJctien~5~_t.__29%___£9%__2g%--@Q'?I<>-32~-M~'o--33~'

Nole: Convenlionalliquids inolude crude oil and lease oondensate, natural gas plant liquids, and refiner:~' gain.
Sources; Hi:sto·r1j: EneI'm/Information AdministratiQn lElA), Office of Energy Markets and End Use. Pmieciions: EIA, Generate

World Oil Balanre Mo:Iel (2008).
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Table A7. World Total Liquids Production by Region and Country, High Economic Growth
Case, 1990-2030. (Million Barrels Oil Equivalent per Day)
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Reg]on.fC.plIntt)'

OPECa ., , . , •• , •• , ". , ••••• , , • , • , • ,
Asia {hldonesia} ...•...•.•.•., •..••.
Middle East , .

Iran ., ••.• " ...•....• " •••. "" .....• "
Iraq •.•••• ,. "." " , ..• " .• , .•..•...
Kuwait .
Qatar •..•..•.•..... , .•..•...•........•
Saudi Arabia " ..••
Uniteclll.rab Emirates •. , • , , .. , ••,.• , •

North Africa •••. , ..•....•••..• , ..
A.Jr.;leria . , , . . , . •• . , • . . • .• ,,' •• . . . . •
Libya ,

'Nest Afri:r.::a , • , •.. , •• , . , • , , . , ., • , .••
Angola•• ,,, , .
Ni~lelia, , , ,

South America .. " , , ". , , •• , •
Ecuador" .•.....•....•• , •.. , •. : , •
Venezuela" . , , .• , , ..

Non·DPE'C: ., " .
OEGD., .• , .• " "•• ,,,., •• ,, .
GECD North America .
United States..•..•..•.• " .•.•...•..
Canada .•.. '" ..... , ..••. , •. , .. , •
rlilexico" .•.....•.•..•. , •..•.. " .• ,.

DECD Europe" , "•••• , • , , •..
DECD AsIa. , , .. ,..• , , .
Japan , , .. , ..
South Korea '" ., • , , •.••......, .
Australia and New Zealand, .• , ...•.

Non,ClECD ..••••••..•••• "." ••....••• "
Not1·0ECD E'llf{ll)eand Eurasia .. , , , •
Russia ".•....••• , •.. " .
Caspian Area ....•.• , .••.• , , ..
Other ..•. " •..•.. , •.. "" ••.•.. , ,.

Not1·0EGDAsia. ,,,.,, ..••...•• , .•••
China. , .• _. "., ..... , • , ••. , .••...•.
'India ••• ,." .••....•• , .
Other ..• _.•..•..•. " .

Middle East (t-j,on-OPEG) , .
Afri'c:a •• , • , ..". , ..•• , • , , •. , .
Central and SOHth AFlleriea ••.•.•••

Brazil .. " " .•..•.. , .
Othel·. "., , ••.••.•.•.• "

TDtal!NDf~d , ,,, , .

History {Estimates}

1990 I2005 I2006

25..2 36.1 35..8
1.5 1.1 1:t

15.1 23.'8 :2:Ui·
3.1 4 Q 4.1
2.1 1.9 2.0
1..2 2~7 Q7

~ .. J

0.4 1.1 1.1
7.0 H.l 10.7
2.3 2,,8 2,8
'1.7 3.8 3.:1
1 ,., 2.1 2.1•.0

1.4 1.7 1.8
2....3 3..9 3..!fI
0.5 1..3 1..4
1.8 2.6 2.4
2:..5 3..4 ·3 ..3
0.3 0.5 0..5
2.3 2..9 2..8

41,1 41:1,.2 48.4
20.0 21,.B 21,,4
14.7 15.1 15.2

9.7 8.2 8')

2,,0 3.1 3,,3
3,,0 a.B 3.7
4,5 5.9 5.5

IU3 CL7 0.7
0.1 0.. 1 0.1
0.0 0..0 0..0
0.7 0.6 0..6

:2:1,1 .26..5 :26JJ
1Ui 11,'9 12,,3

10.1 9.5 9.7
1.. 1 2.. 1 2.3
0,4 0.3 0.3
4..4 6d) 6..5
2.8 3.7 3..8
0..1 0.8 0.8
1.0 1.9 1.9
1.3 t.7 1 ..6
1..7 2..5 2...6

2.1 3.8 3.lll
0.8 1.9 2.1
1,,3 1.1:3 1..8

6'6.3 84"S B4..2

Pm]ectic'n<s Average Annllal;

20·10 I:2.Q15 I.20201 :20.251
Percent Change,

.2030 2005·203'0

38,2 42.2 46,B 50.8 55.0 1 7,.,1:

1..0 Ul t..O 1.1: 1:..1 "O.S;
24.2 26.3 30.1 32.5 35,Ct 1.5·
4.2 ~O 4.2 4.5 4JJ 0.8
2.. 1 2.2 3,5 4.0 4.4 B.5
2.7 3.0 3.1 3.3 3.6 1.2
1.6

.,,.,
2.9 3'" 3.1 4.9~.U ,0.:>

10.8 12..3 13.3 14.0 15.0 1.2
3.0 3..0 3.2 3,.3 3...'1- 0.7
4.:8 5.1; 5..3: B.7 ELSe 2:J)
2.8 3.2 3.5 3.9 4,4 3.0
:2.0 UJ 1.6 1.8 1.8 0.4
5.1 5..6· 6,2 6.7 7A 2.$
2.5 2..7 2.8 3.1 3,4 4,1

2.6 3.1 3.3 3.5 3.9 1.6
3..1 1) ..5 4.2 4.9 5~S 1.8
0,5 0..5 0.5 0.6 0] 0.8
2.6 3..0 3.7 4'" 4.6 1.9..W

SlJl 57..!D' £m.6 64.8 1(1}J Hi
'21.7 22..5 22.4 22.8 23.2- 0.2:
16.4 17.5 17.8: 16.0 16.2 0;7'
9,4 10.1 10.2 9.8 9.2 0,,5
3.8 ~6 4.9 5.3 5.7 2.5
3.. 1 2..8 2.6 2.9 3~S "0.6
4Ali 4.1: 3.8: S.B 3.9 ",1,;fli
(l';a D.a. (J.9 1.0 11,(J 1.3;

0.1 0..2 0.2 0.:2 0.:2 1.8
0.0 OXI 0.0 0.0 0.1 Ei.2
0.6 0.6 0.7 0.7 0.8 1.0

30,'2 34.5 36.2 42.0 46.\9' 2..$;

14.a lu..E! 1£1,1 19.5 21:,7 2.4
10..5 11 ..9 13.0 14.1 15.6 2.0
3~5 4..4 4..B 59 5.8 4.2
0.3 0..3 0.3 0.3 0.3 -0.4
6;5 7 ..5 fMJ 8.5 S.,8 1.2:
3.6 4.1 4"B 4.5 4.7 0.9
1.0 1 ') 1.3 1.5 1.5 2.3
1.9 2 ..2 2.4 2.5 2.6 1 '":t"J

1,B 1 ..6 1.'7 1 ..8 1:.9 0:.4
2,9 SA 4,,(J 4.5 5,1 2.Bi
Sol) 5.5 Et5 7.B '9\3 3.1

3.3 3.7 4.6 5.5 6.5 4.9
1.7 1..7 1.9 2..3 2.8 1.8

'!:'l(Ll 99..2 107.4 115.5 125,0 1 ..6

OPECShare':JfWodd PIl:duction.. ..... 28% 43% 43% 42% 43% 44'% 44% 44%
Persian Gulf Share ofWodd Produotion.. 24% 28% 28% 27% 27% 28% 28% 28%

_______aO~EC-=-Qrganiza:tiolJ,.Qfjbe...l2etroleliDLExpm1ing-D-QlIDtriesJD.EEC.::13J,~.--;:-;--;--:---;'"-:=-7':-:-c;::--;--;:;"'---;::"..,,--;;:;---,-------_!_

Sourcas: Hustory: Enel'fOlY Infcmnation Administration (EIA', Office of Enelldy' Markets and End Use.• ,Project1ons: EIA; Generi:1te
World Oil Balance Mo:::lel (2006).

Table AS. World Conventional Liquids Production by Region and Country, High Economic
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Growth Case, 1990-2030. (Million Barrels Oil Equivalent per Day)
History (EstirnotesJ Pmjec:tiotlr. Avemge AnmrrIJ1----.'-'1'---..---'---'4--,..-1--..,.-',---r,---./---I Percellt Change.

'1990 2005 20GS 2010 2015 2020 2025 2030 2005-2030

N(rll~OPE{;, •. ".,,,.,.,,.;,,., •. ,,,,,,,,. 4'0.546,,:5 46.5 49,,151,,6,
DEGEl'." •. " . ,,,",, ".••• "", ,.•. " ." ." • 19.5 '2(1,3 19.8 l~Ll 18,4
DECD North America .. " ..•.•." ". • 14.3 1.3..7 n.B 1.3,,] 13.;1)

United States,.•. , .. , . , •.. , . . ... . 9J3 7,,9 7.8 8.7 9 ..1
Canada ". 1.7 2..0 2.1 1.9 1.7
r','lexico •. " " ., " . . • .. .• . 3.0 3..8 3.7 3.1 2..8

OECD611nJpe, .•• , , , , ". , •• , " . , " , 4,5 5,,9 5.5 4.5 4,(}
Denmark •.. ,.., , ., ., ..• ,. . 0..1 0..4 0.3 0.3 0..2
Nop....ay. , , ,,,........ 1.7 3.,0 2.8 2,4 2,.1
United Kngdorn ....•. " , , 2,0 l,9 1.7 1,,2 1.. 1
Other "., , " •.•.. , , . 0.7 0;7 0.7 0;7 0,.7

DECD Asia, , .. " " . , " , , .... ,. , . 0.8· 0.7 0.7 (I.B 0..8.
Japan .: ".............. 0.1 0.1 0.1 0.1 09
South Korea •. , ••........... ,. . ... . 0.0 0.,0 0.0 0.0 0,.0
Australia and New Zealand .. , ...•. , 0.7 0,6 0 ..6 0.6 0.6

aOPEC = Organization of the PetnJleul11 Expolting Countlies (OPEC·13).

Re9ionlGountry

OPECa " .. , •••• ,. , , •.. " , , • , " • , •.• , ,. , ,
Asi'a {fndoncsia} .",,,,,, •.•. ,, ". , •.. ,
lvlTd'd Ie East •• , , , .• ". , • , •. , •. , .• " ,

Iran" . , • , ••..... , •. , •. , •. " , . , .. ,

Iraq,., ... " •.. ' ""''''''''''''''
Kuwait, .•. , , , , •.• " •. " .. , ,.,
Qatar, . , • , " , . , ., , , • , " •. "... " . ,
Sa.udi Arabia •..... " , , .. " •. , .. , •..
United Arab Ernirates ..•. " .

North Afrrcil ••. , •• , , , , . ".• ,." •••. , " ,
PlI.gteria .....•.... , .. , .•...... , .
Libya .. , ...•....... , ...•........ " .

V~e5t Afriica •..• ,. " •.• " , • , ., ,.••• " , • " ,
An£lola. . . . . • . . , . .. . . , • • . . . . . • . .
NigeJia , .• , ,

South Amelf'ici1t". , " , , " • , " • , •. , " , , " ,
Ecuador.•••.. " " ..•..
V'enezuela , •. '.•. " •. " ..••.•..•..., .

2.1 1.9 2.0 2.1
1.2 2.7 2~7 2.7
0.4 1.1 1.1 1,6
7.0 11.0 10.6 10.7
2..3 2.8 2.9 3.0
2..7 3:8 3,9 4,,6

1..3 2.1 2 .. 1 2,8
1.4 1.7 1..6 2.0
2.3 3.9 3,9 13,.'2

0.5 1.3 1.4 2.5
1..8 2.6 2.4 2.6
2.5 2,,] 2.7 2,,2
0.3 0.5 0.5 0.5
2.3 2.2 2.1 1,,]

2.,7
3..1
2.2
0.5
1.7

3.1 3.,3
2,6 2.9

13.3 14.0
.3.2 3'"·.W

5,::3' 5,,]

3.. 5 3.9
1.8 1..6
6,1 6,,6
2)3 3 ..1
3.2 l"'11=:"

":'h.O

2..6 iLO
0.5 0.13
2,1 2.4

54,,3 57,3
1:7~6 17.t
1:3,,1 12..5

9,1 ':1,4-
lA 1..3
2,6 2 ..8
3,,7 3:,,7
0,,2 0,,1
1,9 1..8
0,,9 0,8
0,,7 0.8
tHI Ci~9

0,,2 0..2
0.0 0..0
0.7 0,7

3.4
3..B

61...7
17Xl
12,,2.

7:.7

3.2
3,,8
0,1
Ul
1,0
0.9
UJ
0.2
0,0
0.8 1.0
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(Continued)
Table AS. World Conventional Liquids Production by Region and Country, High Economic

Growth Case, 1990-2030. (Million Barrels Oil Equivalent per Day)

History {Estimates} Projections Average A1U1t1Ill

1.99\l I2005 I I 2Cl1'S ., 20201 I
Percent Change,

R.eglon/Country 20D6 2010 2025 2(130 :2C'Q5-20S0

Non·OECD , , , , ,
0: ~ '4 " .,:, ,. , 21,(1; 26,'2 26.7 30J 3'~lt3 36.7 40,2 44.7 2,2

Non·GEeD Europe and Eurasia. , , , 11.6 11:,'9 12'.3 14,'3 16.6 ill.! 19.5 :21.7 2.4
RlI'szia 1.;1 "

, , ,",·r 1.1 ., ,." 10.1 H.£ '9.7 1:0:.5, 11.9 1i::JL(l 14.1 15.tJo 2.D
Caspian Area: . ,."" , I; ~

, I'" 1,1 2,1 :2,3 S,li 4.4 4"B: 5.2 5Jl 4,:2
Azerbaijan ......... I.,' 0.3 OA 0.8 1.4 1.3 1.3 1 t) 1 9 4.1.~

Kaza.khstan, CUi> 1.3 1.4 1.8 2.7 3.1 8 k ' 4.1 4.6" ,. ., ,., , .0"

Turkmenistan ., , , ,. .., 1··1 .. , , , OJ 0,2 0,2 0.2 O,S 0.3 0.4 004 3.1
Uzbekistan .. .. " .... 0,1 0.1 0,1 0,1 0.1 0.1 0.1 0.1 ·0.7

Other. "1.'1 .'1' 1::1" I'¥ " 1-" 'u.4· (La 'D.S 0,$: 0.$ (1',3: n.3 o.s: ·OA
Non·GECD Asia" , , I' ~ If "

, , , ., . 4.4 6,5 '0,6 6,:l~ 7:1: ?~6, 7"E~ ltLl (l,B

China. I. ~....j " .... ,. .. 1..1 " 2.8 S.8 8,8 3.7 3.8 4.1 49 4.3 0,5
Indiol. 0.7 0.8 0,8 to 1.1 1.2 l.S 1 " 1.6:'1- ., , .. "., · .\iJ

Bilinei '·i... 0'.,,'- .......; ., 0.2 0.2 0,2 0,2 O.S 0,3 0,3 0.3 1.1
r',ilslaysia .. "0;-• ........ ...". .. OJ) 0.7 0,7 OJ) 0,7 O,B 0,8 O,g 0,(3

Thailand ., I· ~
, , . . '" '"

, 0.1 M O~3 004 0,4 0,4 05 0.5 1,9
Vietnam. " .. .. ... .... ·l 0.1 OA 0.4 0,5 0.5 0.6 0.8 0.6 1.7
Other. ,., .., .. , .., ,., 0.1 o.s 0,3 0.3 0,3 0.3 0.3 0.3 0.0

Mliddl:e East {~~olfl!"OPEC} " '"
, , 1.3 t,7 1.6 1,,5 1;0 t,,[ 1.8 1,9, CM

Oman ...... ", ........ " · 0.7 0.8 0,7 0.7 0,8 0.9 O,g to 0.9
Syria .,

"
, '.., .>1 0.4 0.5 0.4 004 0.4 OA- 004 0,4 -0,9

Yemen., ., , ""'.' , ., 0 9 OA 0.4 0.3 0.3 0.4 0.4 O,E, 0.5
Other. .. .. .. '" 0,0 0,1, 0.1 0.1 0.1 0.1 0.1 0.1 0,5

AfTh::a I' ~ ",. I'll":,! 1\1;:.1 , , 1,6; :i!A 2.4- :i!A~ 3:,1 3,,6 4.0 4,,6: 2.1;'
Gha.d , ..... .. "." ........ .... .. OJ) 0.2 0.2 0..2 0,2 0,3 0.3 OA 3.4
Gon~lo (Brazza'tli II e) , , • ./0" .. 0';) 0.2 0,2 0,2 0,3 0,5 0,6 0,7 4,3
Egypt '.1". .' ~

...... "" 0.8 0;]' 0.7 0.6 0 7 O.S 0,8 0.8 1.0.J

Equatorial Guniea. .... ·4 .. j ..... 0.0 004 0.4 0.5 0.4 0,5 0.5 0,5 1.0
Gabon 0'" 0.3 0,2 0.2 0,2 0.2 0,3 0.3 0.6.'. , , ,. ••1 ".j ,Cl

Sao Tome and Principe..,. , .. 0,0 0.0 0,0 0,0 0,0 0,0 0.1 CL1
Sudan ,..... ,..... ". ., 0,0 004 0.4 0,7 0.7 O,B O,g 1.1 4,5
Other, .. ,... , . 1;., , 0.3 M 0.4 004 0,4 0,5 0,6 0"1' 3.2.1

CcentraJ and South America ~ :1 'l 2.\J SA} 3:,{ 4,7 £:;0 ti,tl' HI SA :3'£
Brazil ,., ,

" .., ". 0.7 1.8 Ul 3.0 :3.3 4.0 4,8 5.7 4.8
Argentina. , " . .., ,..... 0.5 o,a 0,8 OB 0.13 0,5 0,5 0,5 -2.2
Colombia, 0: ~ ........ .... 0,5 0.5 0,5 0.5 0,4 CIA 0,3 0,3 ·1.8
Peru. j:.1 4'10 , 1••1 , 0.1 0,1 0,1 0..1 0,2 0.2 0,3 04 5,4

Tlinidad and Tobago. ........ ... OJ 0,2 0,2 0.2 0.2 0.2 0.2 0.2 -0,2

Other. OJ 0,2 0,2 0.2 0.4 0.6 0.8 1 " 7.7" .. . , . .. , .. · .w

TatnJ Warl:,! " " 1·,1" I,,, 65,7 Bl,9 81.6 B6,'<3' f!'2',,,* 99.1 H15,7 Il4.O: 1,3

I OPEO Share ofWorid Prcduction.. "". 59% 43% 43% 43% 44% 45% 46% 46%
-r-·------Persian GulfShare of'ilVOJioPrcdUClloll, , 25% 29% 29% 28% ~9"Jo S!J'j!b ~c"'. 'l.':,.,:-.------------+-1

i
I Nate: Conventions/liquids include crude oil and lease condensste, natural gas plant liquids, and refinery gain,

Sources: Histof,'!{: Energy Infol1Tlation Administration (EIA), Office of Energy Markets-and End Use, Projiections:: EIA, Generate
World Oil Balance r'.lkdel (200B}.
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Table A9. World Total Liquids Production by Region and Country, Low Economic Growth
Case, 1990-2030. (Million Barrels Oil Equivalent per Day)

-----------,r--------

OPEC Share of World Prcduction. • • • . • . 2!S.%...-4~l3.%--43$--A4.s<___45!',(_.__45!¥b__4'~...,o,>--------------t-
Persian Gulf Share of'i.Nodd Pro:ludion.. 24% 28% 28% 27% 28% 28% 29%:. 28%

80PEC =OI\;.Isnization of the Petroleum Exporting Countries (OPEC-13).
Sources; History: Energy Infollllation Administration (EI.A), Office of Energy Markets ond End Use. Projections: EIA) Generate

World Oil Balance Mooel (20013).

Total1Norkl , .••.• '. • 66..3

a,9
-1.1
0.5

-0.2
2.7
0 ..5
4.1
0.4
0.0
1.;3'
2 ..:3

-0.3
1JB
3.3
0.8
0,4
0.0
0.5

0.:6
·(],,2
aA
1.3

-0.5
-1.5
-:a.'6
0,4
0.9
3",0
0.1
1.:2

I 1.4
1.0
3.2

·1.4
0.1

-0.3
1.1
0.3

·0;6
1.$
:2l4
3.6
0.7

Projections

2015/ 2020 I20251 2030

40.6 43.1 44.1 45.0
0.9 0,9 0.9 0.9

25.9 27~9 28..5 29'.0
4.0 4.0 4.0 4.0
2.2 3,3 .3.6 3.7
3..0 2.8 3.0 3.0
2.2 2] 2 ..9 3.0

11.6 12.0 12.1 12A
3,.0 3.0 3.0 2.9
5.0 5.1 5.1 5~3

~r:'t 3.3 3.5 S~7C!.~

1..9 1.7 1.7 1.6
5.7 5.8 5··Q iiU.~

2.7 2.7 2 ..8 2.B
3.1 3.1 3.1 3.2
:3.0 3,4 3~7 3.8
0.5 0.5 0.5 0.5
2.5 2.8 .:3.2 3.2

51.7 52.6 54.1 56,.3
19.7 1:9,2 19,;/:1 2CL7
15.1 1':.i.2 15.9 t6.8
9..7 10.3 10.9 1 1.5
2.8 2.8 2.6 r;Lt
2.7 2·~21 2.4 2.6
3.S S.3 3,,1 3.1
D.S 0,8 1),,8 (Ml;

0.1 0.1 0.2 0.2
0..0 0.0 0.0 CW
0.6 0.6 0.6 0.6

32,0 33.3 S4~~:3 35.6
15..7 1:6,1 16.;3 1:6,.9
11.3 11.6 11.8 12.1
4,2 4,3 4.4 4,6
0.2 0.2 0.2 0".~
6,,9 6,9 6.8 6·.6
3.8 3.1 .3.13 3Ji
1.1 1.1 1.2 1.1
2.0 2.1 2.1 2.0
1$ 1,,5 1.5 t.5
s.{) 3.'3 3.5 3,,8

4.9 504 6,,1 6,9

3.3 3,13 4"" 4.7"....
1.6 1.8 1.8 2.2

92,,3 95.6 9B.3 lDl.3

ZDOS 2010

30,,1 :3S.S 37A3
1,.1 1 •.1 1.0

:23.B 23.6 24.D
4.2 4.1 4.1
1..9 2.0 2.1
2.7 2.7 2.6
1.1 1.1 1.6

11.1 10.7 1eU3
2.8 2.9 3.0
3.8 3.9 4,B
2.1 2,1 2..7
1.7 1.8 2,0
3,;9 as); 5.1
1 ,., 1.4 2.5.;,IJ

2.6 2.4 2J3
3.4 :8.3 3))

0.5 0.5 0.5
2.9 2.8 2.5

48.2 4.B.4 5~J;9.

:n..a 21.4 21.1
15.1 15.2 1:5.9

8.2 8.2 9.2
3.1 3.3 3.13
3.8 3.7 3.0
5.9 5.5 4.5
0',.7 ,03' 0.",:,
0.1 0.1 0.1
0..0 0.0 0.0
0.6 0.6 0.6

:26.5 :2\6.9' 29,.7
11.9 12.3 14.1

8.5 9.7 10.3
2.1 2.3 3.5
0.3 0.3 0.,3
0.5 6.5 6'.4
3.7 3.8 3.5
0" 0.8 1.0.0

1.9 1.9 1.9
1,.7 1.6, 1.5
2.,6 2..6· 2.9
3.$ :1.9 4.9
1.9 2.1 3.2
1,,9 1.9 1.7

MAj, 84.2 138.7

2.,8

25.2
1.5

1'0:11
3.1
2.1
1.2
0.4
7.0

1991lRe{lionIGOlrntry

GPEGll
,,, ." , ••' •••• '•••• " .••

Asia {lmlonesia} ." " " .
M'idcHe East " • " ••• , •• , •.••• " ..•• " •

Iran .
Ir.,q ......•..... " •..•.•.•....•....
Kuwait ..•....••..... ', .. , ••.••.•..
Qatar •. " .•...•..• , ••.•.••.•..•.•.
Saudi .Ari'lbia .....•.......• , •..•.•.
United Arab Emirates •• , ., , •.••. , ..

North Afri'ca ..• " ' , , ••.•• " ,
A.lgeria , .
Lil::.y·a ' ..•., , .

'!N'est Africa •• , •.... , •••••••• '.• , .' ", .
Angola "" .
Nigelia " •.••.•••••••

South America:., •.• "•••• , •• , ... , •.••.
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Table A10. World Conventional Liquids Production by Region and Country, Low Economic
Growth Case, 1990-2030. (Million Barrels Oil Equivalent per Day)
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(continued)
Table A10. World Conventional Liquids Production by Region and Country, Low Economic

Growth Case, 1990-2030. (Million Barrels Oil Equivalent per Day)
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AppendixB

Crude Oil and Total Petroleum Imports Top 15 Countries
Crude Oil Imports (Top 15 Countries)

(Thousand Barrels per Day)
Country Feb-09 Jan-09 YTD 2009 Feb-OS TID 200S

CANADA 1,913 1,946 1,930 1,920 1,933
MEXICO 1,219 1,299 1,261 1,231 1,214
SAUDI ARABIA 1,135 1,337 1,241 1,614 1,544
VENEZUELA 962 1,172 1,072 945 1,043
ANGOLA 671 527 595 341 458
IRAQ 519 568 545 780 658
NIGERIA 457 488 473 982 1,075
BRAZIL 365 397 382 169 . 169
KUWAIT 251 225 237 261 249
ECUADOR 243 272 258 169 209
COLOMBIA 225 225 225 220 194
EQUATORIAL GUINEA 167 118 141 69 53
ALGERIA 1~2 359 256 191 . 281
RUSSIA 139 157 149 80 47
CHAD 101 79 90 89 103

Total Imports of Petroleum (Top 15 Countries)
(Thousand Barrels per Day)

Country Feb-09 Jan-09 YTD 2009 Feb-OS TID 200S

CANADA 2,512 2,544 2,529 2,464 2,527
MEXICO 1,364 1,430 1,399 1,327 1,317
SAUDI ARABIA 1,147 1,362 1,260 1,627 1,563
VENEZUELA 1,139 1,353 1,252 1,131 1,214
ANGOLA 671 543 604 350 468
IRAQ 519 568 545 780 658
NIGERIA 496 509 503 1,025 1,110
RUSSIA 478 516 498 451 421
BRAZIL 381 450 417 172 200
ALGERIA 369 720 553 384 514
VIRGIN ISLANDS 333 367 350 351 366
UNITED KINGDOM 260 147 201 155 185
KUWAIT 251 242 246 266 252
ECUADOR 243 278 261 186 . 224
GObOMBIA 2-4-1 269 256 2A.D ill

Note: The data in the tables above exclude oil imports into the U.S. territories.

Source:http:Uwww.eia.doe.gov/pub/oil gas/petroleum/data publications/company level imports/
currentlimport.html (accessed 26 April 2009).
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